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Programmables (All Builds) 


Major ICs 


CPU 


PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 


SMC 
00235 | 1 | swcrnmnunnecaawmeonse | 00500 | CRETECAL | CPU_SKL:BASE | 
998-00235 1 IC, CPU, SKL-ULT, 2+3E, 42X24MM, BGA1356 U0500 CRITICAL CPU_SKL: BASE 33881231 05000 CRITICAL SMC : BLANK 


341800334 
341800429 
341800517 





IC, SMC-B1,EXT (V2.31A18) POC,X502 


EXT 





IC, SMC-B1, (V2.35A4) PROTO 1,X502 


IC,SMC-B1,EXT (V2.35A51) PROTO 2,X502 


IC,SMC-B1,EXT (V2.36A2) 





EVT, X502 


PP 341800562 





















| 337800219 | 1 | cevrsnvorerina,sasi2.eiom,sevecisse | U0S00_ | CRITICAL | CPU_SKL:2_3_SQS_G8 
60 
4 


EFI ROM 


MICRON 








(V0114) PROTO 2,X502 


IC,EFI (V0130) PROTO 2.2,X502 





IC,EFI (V0143) EVT,X502 








IC,EFI (V0173) PVT,X502 





BT ROM 


335S00024 i | IC, FLASH, USON8, 512KBIT, 75MHZ U3770 CRITICAL BT_ROM: BLANK 


ACE 
353800422 u3100,u3200 | CRITICAL ACE:A0 eae ate Te cw ja [pam 














341800196 Seen oe 
(B00 CODE: 0002.08.08 —__— 





33580956 


IC, MEMORY, EEPROM, 4K, 1.7V-5.5V, UDFN8 U3780 CRITICAL WIFI-ROM: BLANK 
341800607 ae U3780 CRITICAL | WIFI-ROM:MURATA-FCC 












TBT ALPINE RIDGE 


WIFI ROM (P175) PRE-DVT,WW1,X502 


=a 


338S00160 IC, TBT, ALPINE RIDGE DP, QSJV,B1, 6X6MM, BGA96 U2800 CRITICAL TBT_AR:Bl_ OS 


















































338S00249 RIDGE, QT5S, QS, C1, CSP337 U2800 CRITICAL TBT_AR:C1_OS 














WIRELESS MODULE 


33980250 





U3700 CRITICAL WIRELESS :MURATA 
U3700 CRITICAL WIRELESS :USI 


iLA CIDRE, MUR, LGA80 

































LA CIDRE, USI, LGA80 TBT ROM 





33980251 


WIFI ROM 


WIFI ROM 


WIFI ROM 






WIFI ROM 


WIFI ROM 





WIFI ROM 


(P175) 


(P175) 


(P175) 


(P177) 


(P177) 


PRE-DVT, WW2,X502 


ee ere, 


PRE-DVT, WW3, X502 


PRE-DVT, IND, X502 


USI-WW1, X502 


USI-WW2, X502 


(P177) USI-WW3, X502 





341800451 


IC,NVM / AR (V0.8.15.E1) 





PROTO 1,X502 


U2890 CRITICAL AR_ROM:PROTO1 


341S00512 IC,NVM (VB1-10.11-E2.6.3) PROTO 2,X502 U2890 CRITICAL AR_ROM:PROTO2 


341800559 
341800606 
341500628 


IC, 


NVM 


IC, NVM 


IC, 


IC, 


NVM 


NVM 


(V1.5) 


U2890 CRITICAT AR_ROM: EVT 
U2890 CRITICAL AR_ROM: PREDVT 
U2890 CRITICAL AR_ROM: DVT 


(V16.8) EVT,X502 





PRE-DVT, X502 


(V3.8), DVT, X502 





(VIBD), PVT, X502 





341800661 











UZ850 CRITICAL AR_ROM: PVT 
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Main DRAM Parts 


PART NUMBER DESCRIPTION 


333800101 za we Tashe sree te 


[ree eae maa 

























Main DRAM SPD Straps 


PCH INTERNAL PULL-UPS ARE TO VCCGPPD = 3.3V. 









RAMCFG1 RAMCFGO 
HYNIX O (STUFF R) 
MICRON 1 (OPEN) 
SAMSUNG O (STUFF R) 
—-RESERVED- 1 (OPEN) 1 (OPEN) 


PART NUMBER 


DESCRIPTION 


GB, 512MX32, 25NM, BGA178 





U2300, 














REF ERENC 
2400, 


U2500,U 


2500, 


2500, 


2500, 


2500, 














2500, 


2600 CRITICAL 


2600 CRITICA 


E DES CRITICAL OM, OPTION 


2600 CRITICAL 


B 
DRAM: HYNIX_8GB_1866 
DRAM: HYNIX_16GB_1866 


DRAM:MICRON_8GB_1866 











RAMCFG4 
O (STUFF R) 


REFERENCE DES CRITICAL BOM OPTION 


. 













MLB VERSION ID STRAPS 


PCH INTERNAL PULL-UPS ARE TO VCCGPPD = 3.3V. 


DESCRIPTION 
es ee 



































D 
D 
D 
D 
D 
D 
D 
D 
D 
D 


























REFERENCE DESIGNATOR (S) 


R1690 


R1691 
R1691,R1690 


R1692 BOARD_ID:PROTO2 
R1692,R1690 BOARD_ID:PROTO2_2 


R1692,R1691 


R1330,R1331,R133 


R1331,R1332,R1 


R1331,R1334 





BOM OPTION 
BOARD_ID:PO 
BOARD_ID:PR 
BOARD_ID:PR 
BOARD_ID:PR 








Cc 


OTOO 


E_PROTO1 





OTOL 





BOARD_ID:EVT 





R1693 BOARD_ID:DVT 


J BoaRD_rD:PROL 


R1693,R1691,R1690 











DRAM:MICRON_8GB_1866 


117S0006 RES,MF,1/20W,1K OHM,5,0201,SMD 


CODE 


<11111> 


<11110> 


<11101> 


<11100> 


<11011> 


<11010> 


<11001> 


<11000> 


<10111> 


<10110> 


<10101> 


<10100> 


DRAM:MICRON_16GB_1866 


DRAM: SAMSUNG_8GB_186 6 








DRAM: SAMSUNG_16GB_1856 


INVERT TO VALUE 


<00000> 


<00001> 


<00010> 


<00011> 


<00100> 


<00101> 


<00110> 


<00111> 


<01000> 


<01001> 


<01010> 


<01011> 





Alternate Parts 


PART NUMBER 





ALTERNATE FOR 








PART NUMBE 





BOM OPTION 


REF DI 





Es 
ES 


COMM: 





ENTS: 


R 





TET 

YAGEO 

TET 

YAGEO 
CYNTEC 

TDK 

TET 

TET 

KEMET 
PANASONIC 
PANASONIC 
NEC 

ROHM 

ROHM 

ROHM 

NEC 

SANYO 2ND FACTORY 
NEC ALT TO SANYO 
PANASONIC 
TAIYO YUDEN 
MURATA 
TAITYO YUDEN 
KYOCERA 
TAITYO YUDEN 
MURATA 
MURATA 
MURATA 
MULTIPLE 
TAIYO YUDEN 
MURATA 
KYOCERA 
MULTIPLE 
SAMSUNG 
TAIYO YUDEN 
KYOCERA 
SAMSUNG 
TAITYO YUDEN 
SAMSUNG 
CHILISIN 
MURATA 

NEC 
CHILISIN 
NEC 
CHILISIN 
MURATA 
MURATA 
MURATA 

TDK 

MURATA 
TAITYO YUDEN 
MURATA 
TAITYO YUDEN 
MURATA 


More Alternate Parts 


PART NUMBER 





ALTERNATE FOR 








PART NUMBE 





BOM OPTION 


REF DES COMMENTS : 








R 


RYOCERA 
KYOCERA 
n 
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MOUNTING HOLES POGO PINS 


998-03850 870-01680 8700-02068 
SHO0430 SHO431 SH0437 SH0432 
SHO4O0 POGO-2.30D-4.1H-SM POGO-2.30D-4.1H-SM POGO-2.30D-4.1H-SM POGO-2.00D-2.95H-SM-1 
4.0R3.6-NSP cae = at SM 
SH0434 SH0435 SH0436 SH0433 
SHO4OL POGO-2.30D-4.1H-SM POGO-2.30D-4.1H-SM POGO-2.30D-4.1H-SM POGO-2.00D-2.95H-SM-1 
4.0R3.6-NSP st = Sue aM 
i. 


i) i iO) i) 


TOP STANDOFE'S 
FAN MOUNTING HOLE 860-00385 


998-03850 SHO450 SHO451 SHO0452 SH0453 
2.80D1.2ID-1.44H-SM 2.80D1.2ID-1.44H-SM 2.80D1.2ID-1.44H-SM 2.80D1.2ID-1.44H-SM 
SHO410 1 1 1 1 
TH-NSP 
eu ae -4,7X4.1 _ + = 
& SHO4A55 SHO457 C 


2.80D1.2ID-1.44H-SM 
1 


2,80D1..21D-1.44H-—SM 
1 


BOTIOM STANDOFES 


860-00468 
SH0460 SHO461 
2.80D1.2ID-3.0H-SM 2.80D1.2ID-3.0H-SM 
1 ul 


PLATED HOLES 





SH0420 
ji THENSE LARGER SLOT, NEAR ANTENNA 
SL-3.38X2.1-5.88X4.6 
“noaot. SHIELD CANS 
SH0421 
TH-NSP 
SL-3.36X2.1-5.86X4.6 MEMORY CAN - TOP 
= 998-03823 
SH0425 











| TENS? MEMORY CAN — BOTTOM 


SHO0426 PART NUMBER cz DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 
80608894 | 1 | «mis race aor ommauenemacco | ‘SHLD1 | CRITICAL | SHTBLD_CAN_MEMORK_BOT 


















TH-NSP 








= 998-03823 WIRELESS CAN 


PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 
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806-07885 SHLD3 CRITICAL | SHIELD_CAN_USBC NOTICE OF PROPRIETARY PROPERTY: 
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CRITICAL 
OMIT _TABLE 
U0500 
SKL-ULT-2+3E 
TBD 
BGA 
28 DP_DDI1 ML C N<0> E55 |ppr1_TXN[0] SYM 1 OF 20 EDP_Txn [0] |_C47 EDP ML C N<0O> bias 
28 DP. DD 14M CP 0 FSS _|ppr1_TxpP [0] EDP_TxP [0] _C46 EDP-ML~C. P<0> 66 72 
28 DP_DDI1 ML C N<I1> E58 DDI1_TXN[1] EDP_TXN[1] D46 EDP ML C_N<1> Boeken 
28 DP_DDI1 ML C P<l> F58 DDI1_TXP[1] EDP_TXP[1] C45 EDP ML C_P<1> ae ee 
28 DP_DDI1l MLC N<2> E53 | ppra_ Tx [2] EDP_TxN[2]_445___ EDP ML C_N<2> Bes 
$6 DP DDI1 ML C P<2> G53 DDI1_TXP[2] EDP_TXP [2] B45 EDP ML C P<2> be 45 
$6 DP DDI1 ML C N<3> F56 |ppr1_TXN[3] EDP_TXN[3] A4l EDP ML C N<3> bai dey 
28 DP: -DDIT Mi © P<3> G56 |ppr1_TxP [3] EDP_TXxP [3] |_34! EDP ML C P<3> rine 
* DP_DDI2 ML C _N<0> G50 sheer ey E45 EDP _AUXCH C_N _ 
22 QooT}. _DP_DDI2 MLC _P<0> DS50_|pp12_TxP [0] 2 EDP AUXCH C_P CET> « 
22 CUT _DP_DDI2 ML C_N<1> €92"| opi2_TxN [4] B52 
Se DP_DDI2 ML C P<I1> D52 |ont2 TxP[1] EDP_DISP_UTIL NC 
2 COUT}__DP_DDI2 ML C_N<2> ASO |pp12_TXN[2] pp11_auxn| $90 Ss DP_DDI1_ AUXCH_C_N CETD 2° 
2 Com) _DE_-DDI2 MLC P<2> B50 |pp12_TxP [2] pp11_auxp| F290 Ss DP_DDI1_AUXCH_C_P CETD 2° 
os gorm__DP_DDI2 ML _C_N<3> Dat lope Tx 134 ppr2_auxn| £48 Ss DP_DDI2_ AUXCH_ C_N CET 2 
ssgsom)____DP_DDI2 MLC =P<3> C51 |pp12_TxP [3] pp12_auxp| P48 Ss DP_DDI2_AUXCH_C_P CETD 2° 
DISPLAY SIDEBANDS 
XDP_USB EXTD OC L B9 | opp F12/USB2_0C3* GPP_E7/cpu_cGP1| 4! XDP PCH OBSDATA A3 = 
=PP0V95_ SO CPU VCCIO ee ai ci _ _ 17 
C 69 10 8 — DP DDPB HPD L9 | GPP_E13/DDPB_HPDO GPP_E8/SATALED*|#! XDP_PCH_ OBSDATA_ BOQ TOUT> 17 S 
1 x| AQ XDP_USB EXTA OC L 
B2 
i 28 [Ip—_DP_ DDPC HPD L7 | Gpp_E14/DDPC_HPD1 nea —0C0 Gi CIN] 57 
RO530 GPP_E10/USB2_0C1* XDP_USB_ EXTB OC _L ys. 
70 _.TP PCH GPP E15 L6 | Gpp_15/DDPD_HPD2 = = D9 ous 
PLACE_NEAR=U0500.E52:15.24MM ad . 7 GPP_E11/USB2_0C2* XDP_USB_EXTC OC _ 517 
reer eas ee 1/20W 285 UTE VLAG ISP_TDO N?_| Gpp_£16/DDPE_HPD3 See R12 
a DP INT HPD L10 EDP_BKLTEN EDP_BKLT_EN SUT 6 68 
2201 72 66 [TI GPP_E17/EDP_HPD DP_BKLTCTLL R11 EDP _BKLT PWM OUT) 66 72 
EDP_COMP E52 |EpP_RCOMP EDP_vppEen|_U13 EDP_PANEL PWR_EN 66 72 
OMIT _TABLE 
U0500 
SKL-ULT-2+3E 
TBD 
BGA 
SYM 20 OF 20 
‘Ge AW69 5 SEARE F6 ee 
AW68 E3 
NC NC 
AU56 . er 
NC NC 
AW48 : B11 
FOR FUTURE PRODUCT PER PDG Ne C7 : aad Ne 
NC NC 
i3 =PP1V8 SUS PCH VCCI1P8 U12 U12 D D12 oe 
a =PP1V8 SUS PCH VCC1P8 Ul1l U1l 5 C12 We 
H11 5 F52 
NC NC 
G46 ' F46 
NC NC 
=PP3V3 SUS PCH VCCPRIM aaeces 
RO550 100K 1 2 XDP (USB UEKTA: OC Ti. eas 
RO551 100K 1 oe ee MDP USB: EXTR” OC: Tus. -< 3 
RO552 100K 1 p78 eres Se _ ee MDP: USB: EXTC0C “li « a; 
RU5 53.7 100K -a Biieec See Seas XDP USB EXTD OC L_ ,,, DESIGN: X502/MLB_ CATZ 
i LAST CHANGE: Thu Aug 4 21:00:42 2016 
peauseen ben sabdinad a CPU GFX 
RO554 LOK. -.2 2 JTAG ISP TDO 5 28 DRAWING NUMBER SIZE 
5% 1/20W MF 201 
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69 59 54 19 14 10 8 =PP1V S3 CPU VCCST 


PLACE_NEAR=U0500.C63:254MM 


‘*R0612 
«1710 a =PP1V_SOSW_CPU_VCCSTG 1K 
PLACE _NEAR=R0611:1MM i/2 OW 

RO610° 2 201 
1K 
5% 
tee 

2015 39 19 CPU CATERR L 
ROI cers CU. BRET 
CPU_PROCHOT L 2 1 D PR HO R 


68 54 40 39 BIS 

















OMIT _TABLE 
U0500 
SKL-ULT-2+4+3E 
TBD 
BGA 
D63 | caTERR* SYM 4 OF 20 
AD4 | pECI 
C65 


PROCHOT* 


— — O 
7 PM _THRMTRIP_ L C63] tHERMTRIP* 





























































1/208 re Bél XDP_CPU_TCK 
| Sich Nc CQ) SKTOCC CPU MISC D60 XDP CPU TDI 
PLACE _NEAR=U0500.C65:25.4MM - XDP BPM L<0O> e225 BPM[0]* A6él XDP CPU TDO 
13 GET __XDP_BPM L<1> D554 BPM[1]* C60 XDP_CPU_TMS 
ETD XDP_ BPM L<2> aici BPM[2]* PROC_TRST*)2>? XDP_CPU_TRST_L 
<3> C56 , 
BT>XPP_BPM _D<3 eenre PCH_JTAG_TcKLB?6 XDP_PCH CK 
13 MLB_RAMCFG4 V1_| Gpp_Dp21/SPI1_102 pcH_gTac_tp1_2°2 XDP_ PCH TDI 
v7 XDP_PCH OBSDATA D2 HS | GPP_E1/SATAXPCIE1/SATAGP1 PCH_JTAG_Tpo| A°6 XDP_PCH TDO 
13 BT_PWRRST_L BAS | GPP_B3/CPU_GP2 PCH_JTAG_Tms|_ °°? XDP_PCH TMS 
13 BT_TIMESTAMP AYS | Gpp_B4/CPU_GP3 PCH_TRST* Cet XDP PCH TRST L 
A5S9 PCH JTAGX 
PROC POPTRCOMP AT16 | pRoc_POPIRCOMP aoe CH JTAG 
PCH OPIRCOMP AU16 PCH _OPIRCOMP 
OPCEK RCOMP H66 OPCE_RCOMP 
RO681'| RO682'| RO683"| RO684* 
49.2 49.2 49.2 49.2 
1/20W 1/20W 1/20W 1/20 
MF MF MF MF 
2015 2015 2015 2015 
PLACE_NEAR=U0500.AT16:12.7MM PLACE_NEAR=U0500.H65:12.7MM 
PLACE_NEAR=U0500.AU16:12.7MM 
PLACE_NEAR=U0500.H66:12.7MM 
OMIT _TABLE 
UO0500 
SKL-ULT-2+3E 
TBD 
BGA 
1 CET _CPU_CFG<0> CFG[0] us SYM 19 OF 20 _rp|_BB68 TP_CPU_RSVD BB68 __ 
11 CBT>—CPU_CFG<1> Cher jeu RESERVED BB69 TP_CPU_RSVD_ BB69 - 
<Z> F 
1 €ET) aa ae oe aa AK13 TP_CPU_RSVD_AK13 ‘4 
72 11€BTD CESS I Ge) AK12 TP_CPU_RSVD_AK12 ‘6 
17 6B y CRU CFG<4> CFG[4] (IPU) 
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AY42 MEM B CS L<1> OUT) 23 24 25 72 
BA42 MEM B ODT<0O> OUT) 23 24 25 72 
AW42 

NC 
AY48 MEM B CAA<0O> OUT) 23 25 72 
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1344 PCH INTERNAL PULL-UPS ARE TO 3.3V. 
R 10K 1 2 PU_PCH RCIN LIL 13 
R1343 1K 1 2 of i/20W MF 201 apr Cen ae ., MLB_RAMCFGO 
R1342 10K 1 ie ee LPC _SERIRQ or 
@ R1341 100K 1 ee BT_PWRRST_L : 
R1340 100K 1 go Pe ee BT_TIMESTAMP ‘ 
5% 1/20W F 201 , MLB RAMCFG4 
[ RiS20 os ge LEC CLERUN = 13.39 DESIGN: X502/MLB_CATZ 
AMP RA PWR FIN: 19 36 - . ° 
fF R1352 ATK 1 > 5% 1/20W F 201 SOC ALS UART D2R hae ones fice eee eae L FES SES a LAST CHANGE: Thu Aug 4 21:00:42 2016 
| Ri353.07R 4 > Oe i/20W MF 201 SOC ALS UART R2D <3 R1334 R1333 R1332 nes R1330 ———— 
Ril 354. Aik gre So ES et PCH UART2 CTS L cer 5% 5% 5% 5% 5% : 
es RI355 10K 1 ee =USBC_TMS X SWD CLK X — me meee ee oon aon PCH AUG1LO/7 LPG) SP17 SMBus 
F R1356 10K 1 2 5% 1/20W F 201 -=USBC TMS T SWD DATA xX ere 2201 2201 2201 2201 2201 "05102265 ‘D 
f R1357 100K 43 go eS ee TBT_X_ CIO PWR_EN eect Apple Inc. 
fF R1358 100K 1 BF SO, ee TBT X USB PWR EN 15.8 = = = = = ® eo 
5% 1/20W MF 201 ~ ~ ~ 7 . 1.0.0 
R1359 100K i 2 LCD _ PSR_EN 13 19 
53 1/20W F 20 NOTICE OF PROPRIETARY PROPERTY: BRANCH 
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4 A 4 A 4 a 
JVV VV. 








PCH Reset Button 


=PP3V3_SUS_ PCH VCCPGPPA 
=PP3V3_S0 PCH 


69 16 15 13 8 
69 60 19 16 14 13 5 


=PRiIV So CPU VCCSrI 


69 59 54 19 10 8 6 


NOSTUFF ree 8 
R1405' '‘R1407 ae 
1K 2.2K MF 
5% 5% 2201 
1/20W 1/20W 
MF MF 
2015 2201 


PM_ SYSRST_L 


68 39 17 
25 CPU_VCCST_PWRGD 
VCCST_PWRGD 1V TOLERANT 201 MF 1/ 
PLACE_NEAR=U0500 
62 a9 PM _DSW_PWRGD 


R1403: — 
100K NO STUFF 
1/26 R1400? 

2015 0 
53 
1/20W 
MF 
— 02014 
4. CTW 









R1400 kept for debug purposes. 


=PP1IVS SUS PCH VCCPGPPE , ¢ 


R1446 
R1445 
R1444 
R1443 
R1442 
R1441 
R1440 
R1450 
R1451 
R1452 
R1453 


R1454 
R1455 
R1456 
R1457 
R1458 


=PP3V3_S55_ PCH VCCDSW « és 


=PP3V3_S4 PCH « 
=PP3V3_S0O PCH 5 13 14 16 19 


60 69 

















100K 41 2 PCH SWD CLK 
100K 1 a oe: eee oe. at Pen Swh: 16 
100K 1 oo Tee Ce SW MUX Ser 
100K 1 2 5% 1/20W MF 201 SOC S2R L 
100K 1 2 5% 1/20W MF 201 ssp BOOT if 
10K 1 a oe: eel eat ar - Tow Pur. L 
100K 1 ee ee en eer OREN. 
1K 1 a te oe a PCr PWRETN 1D 
10K 1 ge ee Ee ei BATTOW 1 
10K 1 > oe teen oe. att Cie WAKE. 1 
100K 1 pe Ae ee SMC WARE SCT 1 
5% 1/20W MF 201 
100K 1 2 PM SLP S5_L 
100K 1 aoe tie E20) pM Sie Sa. 1 
100K 1 oe — vee ae — 20) eM. Sie S34 i 
220K 1 ee en eM ei ST 0 7, 
100K 1 ge eee ee eit Se Ste 
5% 1/20W MF 201 
NOTE: PM_SLP_SO_L HAS INTERNAL PULL-UP BEFORE RSMRST_L IS RELEASED. 


THIS CAUSES A VOLTAGE DIVIDER WITH THE PULL-DOWN HERE. 
THE SIGNAL IS DRIVEN HI AFTER RSMRST_L IS RELEASED. 
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14 


14 


14 


14 


14 


14 


14 


14 


14 


14 


14 


14 


14 


14 


14 


60 66 72 


60 


PLT RST L 


PM_RSMRST_L 


PM_PCH SYS _PWROK 
PM PCH PWROK 


PCH SUSWARN_L 


PCIE WAKE L 
SMC_WAKE SCI_L 
IP PCH LANPHYPC 
TP PCH GPRD? 


NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 


NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 


NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 


AN10 








A36 
B36 
C38 
D38 
C36 
D36 
A38 
B38 


C31 
D31 
C33 
D33 
A31 
B31 
A33 
B33 


A29 
B29 
C28 
D28 
A27 
B27 
C27 
D27 





BA20 
BB20 


BB15 
AM15 
AW17 
AT15 





OMIT_TABLE 


U0500 


SRLAULT=2+3E 


TBD 


BGA 
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SYSTEM POWER MANAGEMENT 


GPP_B13/PLIRST* 





C) SYS_RESET* 


RSMRST* 


PROCPWRGD 


VCCST_PWRGD (1V ONLY) 


SYS_PWROK 
PCH_PWROK 
DSW_PWROK 


GPP_A13/SUSWARN* /SUSPWRDNACK 
GPP_A15/SUSACK* 


WAKE* 
GPD2/LAN_WAKE* 
GPD11/LANPHYPC 
GPD7/RSVD 


7\ TR 


OM 


U0500 


SKRL-ULT-243E 


TBD 
BGA 
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CSI-2 


wWwWrnNNHREOO 








YUVA FOU aoa 


1 
WO W © oo 














GPP_B12/SLP_S0* 
GPD4/SLP_S3* 
GPD5/SLP_S4* 

GPD10/SLP_S5* 





SLP_SUS* 
SLP_LAN* 


GPD9/SLP_WLAN* 
GPD6/SLP_A* 






GPD3/PWRBTN* 
GPD1/ACPRESENT 
GPDO/BATLOW* 










GPP_A11/PME* 


INTRUDER* 


GPP_B11/EXT_PWR_GATE* 


GPP_B2/VRALERT* 


CSI2_CLKN 
CSI2_CLKP 
CSI2_CLKN 
CSI2_CLK 
CSI2_CLKN 
CSI2_CLKP 
CSI2_CLKN 
CSI2_CLKP 


CSI2_COMP 


ty 
WWNH NY FF OO 











GPP_DO/SPI1_CS* 


GPP_F7/I2C3_SCL 
GPP_F8/I2C4_SDA 
GPP_F9/I2C4_SCL 


GPP_F10/12C5_SDA/ISH_I2C2_SDA 
GPP_F11/12C5_SCL/ISH_I2C2_SCL 


GPP_F12/EMMC_CMD 
GPP_F13/EMMC_DATAO 
GPP_F14/EMMC_DATA1 


GPP_F15/EMMC_DATA2 
GPP_F16/EMMC_DATA3 





GPP_F6 


/ 





I2C3_SDA 








EMMC_RCOMP 


AT11 
AP15 
BA16 
AY16 


AN15 
AW15 
BB17 
AN16 





BA15 
AY15 
AU13 


AU11 
AP16 


AM10 
AM11 





PM SLP SO L 
PM SLP $3 L 
PM SLP S4 L 
PM SLP S5 L 
PM SLP SUS L 
NC 
TP PCH SLP WLAN L 
TP PCH SLP AL 
PCH PWRBTN L 
SSD SR EN L 
PM BATLOW L 
TP PCH PME L 
PCH INTRUDER L 
PCH HSIO PWR EN 
BT LOW PWR L 
NC 
NC 
oe R1480' 
NC 100 
NC 1/200 
NC Me 
NC 
NC = 
CS12_ COMP PLACE_NEAR=U0500.E13:12.7MM 
TP PCH GPP DO ,, 
ALL GPP_F* PINS ARE 1.8V 
SSD BOOT Tipper eae 
TP PCH GPP F8_,, 
TP PCH GPP FO _ ,, 
TP PCH GPP F110 _ , 
PCH BT ROM BOOT _,, 
PCH SWD CLK gym us 1s 
PCH SWI TO. Perna is 
PCH SWD MUX SEL OUT) 14 19 
SOC S2R L is i, 
PCH SOC FORCE DFU is 
UPC I2C INT L gery x 
EMMC RCOMP 
R1481°' 
200 
1/20W 
MF 
2015 


PLACE_NEAR=U0500.AT1:12.7MM 


BOM_COST_GROUP=CPU & CHIPSET 


OUT 14 39 60 72 
OUT 14 26 39 59 60 66 72 


OUT 14 39 60 72 


LOUT) 
LOUT) 
14 39 60 68 72 
LOUT) 
LOUT) 





OUT 14 60 72 


a 8 


70 =PP3V_G3H PCH VCCRTC ere 
72 

CI] 4 2 *R1401 

OUT 14 67 1M 

14 28 39 1/200 

¥ 2201 


fOUT> °° 
14 34 35 
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SYM 8 OF 20 
12 67 PCIE SSD _D2R_N<0> PCIE1_RXN/USB3_5_RXN SB3_1_RXN USB3_ EXTA D2R_N ss 
: 72 67 PCIE SSD. DZ2R-P<0> PCIE1_RXP/USB3_5_RXP SB3_1_RXP USB3_EXTA D2R_P 28 
SSD LANE ieee G LE SSD ROD “C N<0S PCIE1_TXN/USB3_5_TXN SB3_1_TXN BESSY Ae ae Cee [OUT * EXT A (SS,DCI) 
12 67 PCIE _SSD_R2D_C_P<0> PCIE1_TXP/USB3_5_TXP SB3_1_TXP USB3_EXTA R2D_C_P 28 : 
72.67 PCIE SSD _ D2R_N<1> PCIE2_RXN/USB3_6_RXN USB3_2_RXN/SSIC_RXN USB3_EXTB_D2R_N 70 
eee 12 67 PCIE. SSDDZR PA l> PCIE2_RXP/USB3_6_RXP USB3_2_RXP/SSIC_RXP USB3_EXTB D2R_P 10 en Ga) 
72 67 PCIE SSD_R2D_C_N<1> PCIE2_TXN/USB3_6_TXN USB3_2_TXN/SSIC_TXN USB3_EXTB_R2D_C_N 70 
12 67 PCIE SSD_R2D_C_P<1> PCIE2_TXP/USB3_6_TXP USB3_2_TXP/SSIC_TXP USB3_EXTB_R2D_C_P 70 
12.67 PCIE. SSD_D2R_N<2Z> PCIE3_RXN SB3_3_RXN TP_USB3_ 03 D2RN 7 
12 67 PCIE SSD D2R_P<Z> PCIE3_RXP SB3_3_RXP TP_USB3_03 D2RP mn 
eae 2 6 gm PCIE SSD_R2D C_N<2> PCIE3_TXN SB3_3_TXN TP_USB3_03_R2DN 70 
72 67 PCIE SSD R2D C P<2> PCIE3_TXP SB3_3 TXP TP USB3 03 R2DP 70 
~m 
a PCIE SSD _D2R N<3> Seman a anatureing TP_USB3_04 D2RN " 
12 61 PCIE SSD _D2R P<3> PCIE4_RXP = SB3_4_RXP TP_USB3 04 D2RP zs 
SSD LANE 3 12.67 PCIE: Sob R2DC NS3> PCIE4_TXN i SB3_4_TXN TP_USB3_04 R2DN 10 
owe PCIE SSD R2D C P<3> PCIE4_TXP e SB3_4_TXP TP _USB3 04 R2DP ay 
is PCIE TBT X D2R N<0> PCIES_RXN 2 USB _EXTA N z 
5 PCIE TBT X D2R P<0> PCIES_RXP USB_EXTA_P 10 EXT A (LS/FS/HS) 
Thunderbolt X lane 0 28 19 Soe =e : aan ; Nae PCIE5_TXN USB EXTB N = ee 
28 19 PCIE5_TXP USB EXTB P a a EXT B (LS/FS/HS) 
<1> 
28 PCIE TBT X D2R NK<l PCIE6_RXN USB CAMERA DFR N ‘ 
28 PCIE TBT X D2R P<l1> PCIE6_RXP USB CAMERA DFR P 
Thunderbolt X lane 1 if OT PCIE TBT xX R2D Cc N<1> PCIE6_TXN 70 
28 PCIE IBID XxX RZD C_ Peis PCIE6_TXP TP USB TESTERN 
TP USB TESTERP 
Joes POTE TET Xan Neos PCIE7_RXN/SATAO_RXN . 
28 PCIE TBT X D2R P<2> PCIE7_RXP/SATAO_RXP 1 NC_USB2 0O5N 70 
Thunderbolt X lane 2 ss — PCIE TBI X R2D C N<2> PCIE7_TXN/SATAO_TXN NC USB2 O5P 70 
<2> 
28 PCIE-TBIX RZD C P<2Z PCIE7_TXP/SATAO_TXP ; E NC USB2 O6N _ 
28 PCIE TBT X D2R N<3> PCIE8 RXN/SATAI1A RXN ] : NC_USB2_06P 70 
Cc Thunderbolt X lane 3 28 PCIE TBI X_ D2R-P<3> PCIE8_RXP/SATA1A_RXP NC USB2 07N rn e 
28 PCIE-IBI.x%. RZD -CoN<3> PCIE8_TXN/SATA1A_TXN NC USB2 07P 
28 PCIE TBT X R2D C P<3> PCIE8_TXP/SATALA_TXP 
NC _ USB2 08N 
7235 PTT>—PCIE AP D2R_N PCIE9_RXN NC USB2 O8P ‘ 
| 72 35 PCIE AP D2R P PCIE9_RXP : a 
AEOrE 233 om PCIE AP R2D CN PCIE9_TXN : NC _USB2_09N 79 
12. 35 PCIE AP -R2D-C_P PCIE9_TXP a NC_USB2_09P a 
~m 
37 PCIE CAMERA D2R_N PCIE10_RXN a NC_USB2_10N 70 
37 PCIE CAMERA D2R P PCIE10_RXP a NC _ USB2_ 10P 70 
—™ PCIF CAMERA R2D CN PCIE10_TXN O 
ania ss - PCH _USB2_ COMP 
PLACE_NEAR=U0500.F5:12.7mm 31 PCIE CAMERA _R2D_C_P PCIE10_TXP . 
1 = 1 
R1 504 PCH PCIE RCOMP N Seesmaesian ae PCH USB2 VBUSSENSE GROUNDED PER SKYLAKE MOW 2015WW10. a 
1/208 eee ite GPP_E3/CPU_GPO XDP_PCH OBSFN Cl 1 R1503 t/20w 
2015 XDP:-CPU_PRDY Ts CQ PROC_PRDY* GPP_E4/pEvsLpo_wt ADP: JTAG ISP TCK 17 1K 9201 
72°17 XDP_CPU_PREQ_L PROC_PREQ* GPP_E5/DEVSLP1|_ 22 XDP_JTAG ISP TDI u7 1/200 
39 15 SMC_RUNTIME SCI_L GPP_A7/PIRQA* GPP_E6/DEVSLP2| 7° XDP_PCH OBSDATA_ A2 1 5201 = 
70 PCIE TBT_ T D2R_N<Q> PCIE11_RXN/SATA1B_RXN GPP_D22/sP11_103| “2 SPKR_IDO 19 a Sp eeereeese eer ea ea 
70 PCIE TBT_ T D2R_P<Q> PCIE11_RXP/SATA1B_RXP GPP_D23/12S_MCLK XDP_PCH OBSDATA DO u7 Dee eT eee ree 
Thunderbolt T lane 0 70 PCIE TB? T R2D_C_N<Q> PCIE11_TXN/SATA1B_TXN GPP_EO/SATAXPCIE0/SATAGPO XDP_PCH OBSDATA D1 u7 oe ee es 
— PCIF TBT T R2D C P<Q> 
70 Se a ee PTE! TTP /SRTAIS_TXE a re XDP PCH OBSDATA Cl > 
70 PCIE12_RXN/SATA2_RXN 3 
PCIE TBT T D2R P<l> GPP_D19/DMIC_CLKO XDP_PCH OBSDATA_C 1 
fandeeosiee tank e eapniet teaser GPP_D20/DMIC_DATAO XDP_PCH OBSDATA C3 ig 
. 10 PCIE “TBTUT R2D °C N<i> PCIE12_TXN/SATA2_TXN 7 
70 PCIE _TBI_T_ R2D_C_ P<1> PCIE12_TXP/SATA2_TXP GPP_E2/SATAXPCIE2/SATAGP2 XDP_PCH OBSDATA_ D3 7 
SKL-ULT-2+3E 
TBD 
BGA 
SYM 10 OF 20 
CLOCK SIGNALS 
« gom_ PCIE CLK100M SSD _N LKOUT_PCIE_NO 
ANY CLKREQ CAN MAP TO ANY CLK. . — PCIE CLK100M SSD P abe hae! 
ANY CLKREQ OR CLK CAN MAP TO ANY PCIE PORT. —=SSD CLKREO L 
19 GPP_B5/SRCCLKREQO* 
UNUSED CLKREQS AND CLKS SHOULD BE DISABLED. 
PER SKYLAKE PDG, SKYLAKE PCH EDS. 26 PCIE CLK100M TBI X_N CLKOUT_PCIE_N1 =PP1V PCH VCCAPLL 
26 COUT] PCIE CLKIQ0OM TBT_X_P CLKOUT_PCIE_P1 CLKOUT_ITPXDP_N TP ITPXDP CLK100MN a SUS_PC CC 12 69 
19 PIWp—=LBI_X CLKREQ_L GPP_B6/SRCCLKREQ1* CLKOUT_ITPXDP_P TP_ITPXDP_CLK1IOQOMP 10 PLACE_NEAR=U0500.E42:2.54mm 
1 
70 PCIE CLK100M TBT TN CLKOUT_PCIE_N2 GPD8/SUSCLK PM_CLK32K SUSCLK_R me Rhee 
= PCIE -CLKVOOM TBE TP 1 e 
a Sear CERRO or ee Get XTAL24_IN PCH CLK24M XTALIN ig 1/200 =PP3V_G3H PCH VCCRTIC 6 12 1s os 
uo GPP_B7/SRCCLKREQ2 XTAL24_ OUT PCH CLK24M XTALOUT OUT) 19 5201 
= PCIE CLK1O0OM AP_N CLKOUT_PCIE_N3 
35 — = : 1 1 
bs PCIE CLK100M AP P cekouT. Bere as XCLK_BIASREF PCH DIFFCLK BIASREF Ri: 530 R1531 
19 =AP_CLKREQ_L GPP_B8/SRCCLKREQ3* RTCX1 PCH CLK32K RTCX1 & ae a 
es PCH CLK32K RTCX2 a neue mew 
7 gor PCIE CLK100M_ CAMERA _N CLKOUT_PCIE_N4 = 20nS pees 
a PCIE CLK1O00M CAMERA P CLKOUT_PCIE P4 SRTCRST* PCH SRICRST_ L 
=PP3V3 SUS PCH VCCPGPPA 4 13 14 16 69 19 =CAMERA CLKREQ L GPP_B9/SRCCLKREQ4* RTCRST* RTC RESET L 
i Melaiee se Ween DESIGN: X502/MLB_CATZ 
R1550 100K 1 2 SMC_RUNTIME SCI _L oe e Tee es CL5302 PC15 31 LAST CHANGE: Thu Aug 4 21:00:42 2016 
531/20" ME ZO1 70 _LP_ PCIE CLKILOOM5P CLKOUT_PCIE_P5 1UF LUF 
7 .TP PCH CLKREQ5S L GPP_B10/SRCCLKREQ5* 6°30 603 PAGE TITLE 
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LPSS ISH 
SYM 6 OF 20 
GPP_B15/GSP10_CS* GPP_D5/ISH_I2C0_SDA 
GPP_B16/GSPI0_CLK GPP_D6/ISH_T2C0_SCL 
GPP_B17/GSPI0_MISO GPP_D7/ISH_I2C1_SDA 
SUT GPP_B18/GSPI0_MOSI GPP_D8/ISH_I2C1_SCL 
oUt GPP_B19/GSPI1_CSs* GPP_D1/SPI1_CLK 
oUt GPP_B20/GSPI1_CLK GPP_D2/SPI1_MISO 
GPP_B21/GSPI1_MISO 
CPP_B22/GSPI1_MOSI eres ert et 
am ~ GPP_D4/FLASHTRIG 
GPP_C8/UARTO_RXD 
GPP_F4/1I2C2_SDA 
SUT GPP_C9/UARTO_TXD 7 - 
- GPP_F5/I2C2_SCL SUT 
SUT GPP_C10/UARTO_RTS* 
GPP_C11/UARTO_CTS* GPP_G6/SD_CLK oUt 
GPP_D9 
oUt GPP_C16/I2C0_SDA en 
GPP_C17/12C0_SCL 7 
: GPP_G7/SD_WP — 
GPP_C18/1I2C1_SDA oeey 
GPP_C19/1I2C1_SCcL GPP_G2/SD_DATA1 
GPP_G3/SD_DATA2 on 
GPP_C12/UART1_RXD/ISH_UART1_RXD 
C GPP_G4/SD_DATA3 om 
SUT GPP_C13/UART1_TXD/ISH_UART1_TXD 
GPP_G5/SD_CD* —_ 
— GPP_C14/UART1_RTS*/ISH_UART1_RTS* 
y GPP_A18/ISH_GPO SUT 
GPP_C15/UART1_CTS*/ISH_UART1_CTS* 
GPP_A19/ISH_GP1 SUT 
GPP_E22 GPP_A20/ISH_GP2 
OUT GPP_E23 GPP_A21/ISH_GP3 
GPP_A22/ISH_GP4 - 
GPP_F0/I2S2_SCLK ae ee sik 
GPP_F1/12S2_SFRM = = 
_EXIT_HOLDOFF*/GPP_A12/ — 











GPP _F2/12S2_TXD BM_BUSY*/ISH_GP6 
GPP_F3/12S2_RXD _| 
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Primary / Merged (CPU/PCH) Micro2-XDP 


6 =PP1V_SUS_XDP 
















































































































































































































































NOTE: This is not the standard XDP pinout. 69 1 6 6 =2P1V_SOSW CPU VCCSTG 
XDP_CONN: YES Use with 921-0133 Adapter Flex to 
PLACE_NEAR=U0500.D67:2.54MM 
J1800 support chipset debug. 
DF40RC-60DP-0.4V 
PULL CFG<3> LOW atic 
WHEN XDP PRESENT E eee 
ET_CONNECTION 72 116 .XDP_PCH TDO R1890 51 
PLACE_NEAR=U0500.A56:26MM 5% 1/20W F 201 
XDP: YES 
72| XDP PRESENT CPU XDP_ PIN 
XDP_ PCH TDI RISO). - 5k 
12 1S CBT>—XDP_CPU_PREQ_L OBSFN_AQ [eee 3 OBSFN_CO CPU-CEG<17> 6 a PLACE_NEAR=U0500-D59: 280" 5% 1/20W MF 201 
215 XDP_CPU_PRDY_L ORSEN_A eg pace CPU_CFG<16> — XDP : YES 
_asy 12 17 6 XDP_PCH TMS R1892 51 
PLACE_NEAR=U0500.C59:26MM 5% 1/20W F 201 
op se pet fanaa ep cree em xr 
: <1> ae ee | ATA <9> 
° NX) ee Q ae CIN] ° 7 176 _XDP CPU TDO R1810 51 ., 
PLACE_NEAR=U0500.A61:26MM 5% 1/20W F 201 
op eR Poet ony Sige om. xr 8 
= <3> ATA <11> 
72 6 CI a CIN] ° ss ee XDP* CPU TCR RIS13. 5h . 2 1 
eT PLACE_NEAR=U0500.Bo1:26MM 5% 1/20W MF 201 
PN_DO CPU_CFG<19> — NOSTUFF 
ORSFN_D CPU_CFG<18> : 4» dag KDB. “PCH TOK Rieo7.. ST. 1 
—— PLACE_NEAR=U0500.Co1:26MM 5% 1/20W MF 201 
dpe SOB UCEELAS ATA_DO CPU_CFG<12> On « = 
6 CPU_CFG<5> ——s QO ATA _D CPU_CFG<13> J 
i 
CPU_CFG<6> ATA_D CPU_CFG<14> : 
eee i eae a el Sal eee on 
</> 39 oor < > 1 
66-58 PM RSMRST L R1800 .1K 1 2 : ced Cres! ign. ee ee CPU CEG<19 Cin] ° R1830 
PLACE_NEAR=U0500.AY1 ™ 19MM 5% 1/20" MF 201 cal 1K eee 
XDP: YES 12 XDP_PM RSMRST_L PCLK/ HOOK ae Sa 
12 aia PM _PWRBIN_L R180 Q 1 2 7. XDP_CPU_PWRBTN L Hate fs al slanien Tae ne Lad R1806 
5% 1/20W MF 201 Meo od ees 2 PLACE_NEAR=U0500.E8:2.54MM fi 0 , PM SYSRST L 
—3 T * — — 14 39 68 
PLACE_NEAR=U0500.BA15:2.54MM Ca ee oe se See ITP PMODE re ~ 
Cee ee 2 XDP_DBRESET_L te 
53 || est Se CSCid 
von @q_XDE_PCH TCK a a Sa Re er arene ae CEOs 
C ee XDP_CPU_TCK WSs pet ope C 
XDP: YES iso | xp presen A1eot a Sau oes eee 
6 PCH JTAGX RIBS 5! 200-2 ae ee ie XDP : YES XDP: YES XDP: YES XDP: YES PLACE_NEAR=J1800.51:2.54MM 5 1/20W F 0201 ae 
PLACE NEAR=J1800.58:28MM C1804! CESO0+ ei es C180 1 CLOG XDP: YES 
0.1UF 0.1UF - 0. 1UF 0 1UF Ree 201 a 2 XDP_CPU TRST L DUT 6 72 
10V 2 10V 2 2 lov 2 lov PLACE NEAR=J1800.53:2.54MM 5% 1/20W EF 0201 - 
nor gon nor goet 51880847 soi soi XDP : YES 
RiGZS. 2:00: 4 2 XDP CPU TDI ees 
a PLACE_NEAR=J1800.55:2.54MM 5% 1/20W F 0201 - 
= = PLACE_NEAR=J1800.43:28MM 7 DP: YE 
PLACE_NEAR=J1800.42:28MM PLACE_NEAR=J1800.44:28MM PLACE_NEAR=J1800.47:28MM R1824 0 ey ee XDP_CPU_TMS 6 72 
PLACE_NEAR=J1800.57:2.54MM 5% 1/20W F 0201 
XDP_ PCH TDO ann ei? 2 
XDP_ PCH TRST L Ba 
XDP_PCH TDI airy eae 
XDP_PCH TMS aire eae 
PCH XDP Signals 
6 6017 =P P3V3 SUS XDP 
These signals do not connect to the Primary (Merged) XDP connector in this architecture. XDP_STRAP 
The PDG puts them on a secondary XDP connector that is only needed in some PCH debugging situation. 1 CLeso 
2 ie ee ; 0.1UF 
They are listed here to show their secondary XDP functions and to provide test points for signals that are not used elsewhere. XDP_STRAP w& 10% 
2 XSR-CERM 
PCH/XDP Signals Non-XDP Signals al XDP_ STRAP 
15 EID XDP_ JTAG ISP TCK WRKE-EASECTRUE = JTAG ISP TCK [SUT> 19 28 = R1 831 
CD = oD 2 ine 2 <2> 
1s CI XDP_ JTAG ISP TDI GRKE-EASECTRUE = JTAG ISP TDI 19 28 sco uy -=PP3V3 SUS XDP o> ast 4 SPI 102 STRAP L \ SPI I0<2 tase 
IS CETD XDP_ PCH OBSDATA A2 Ls TP1870 Nc 1Inc NcL5 Nc 1/20W 
TP-P6 XDP: YES 201 (STRAP TO PCH) 
XDP PCH OBSDATA A3 = GND 
“> oe) EPS TA R1850! a PLACE_NEAR=U0500 .AW2:10MM 
55D XDP PCH OBSDATA BO lp TP1872 OOK NO_XNET_CONNECTION=1 
TP-P6 7 
BET XDP_ PCH OBSDATA CO . TP1873 OME = PULL STRAP LOW WHEN XDP IS PLUGGED IN. 
2 
(UNDOCUMENTED STRAP FUNCTION) 
1S ETD XDP PCH OBSDATA Cl i TP1874 
TP-P6 
XDP_ PCH OBSDATA C2 
1 CE) TP1875 
iS CETD XDP_ PCH OBSDATA C3 vera) TP1876 XDP PRESENT L = 
XDP PCH OBSDATA DO 
's@@D—ADP_PCH OBSDATA DQ _____ics 7p1g77 
XDP PCH OBSDATA D1 = 
° €sT> op TP1878 NEED TO CONNECT TO VCCST, *STG POWER LOGIC 
XDP_ PCH OBSDATA D2 
CSS Cr) TP1879 
CED XDP_ PCH OBSDATA D3 i= TP1880 
TP-P6 
'sED>_XDP_PCH OBSFN Cl ID TP188l 
TP-P6 
— XDP USB EXTA OC L USB EXTA OC L 
: MAKE_BASE=TRUE — - 
. XDP_ USB EXTB OC L — USB EXTB OC L 
> oT MAKE_BASE=TRUE — CN) * 
. XDP_ USB EXTC OC L — USB EXTC OC L 
* en HAKE_BASE=TRUE _— on” DESIGN: X502/MLB_CATZ 
- XDP_ USB EXTD OC L — USB EXTD OC L = 
> <r MAKE_BASE=TRUE — Gil LAST CHANGE: Thu Aug 4 21:00:42 2016 
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USB Overcurrents are aliased, do not cause USB OC# events during PCH debug. 
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JTAG_ISP (non-TMS) nets are aliased, do not attempt bit-banged JTAG during PCH debug. 
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BOM_COST_GROUP=DEBUG 














a 8 


System 32kHz / 12MHz / 24MHz Clock Generator PCH ME Disable Strap 


19 —=PP3V3_G3H SYSCLK oPI_ DESCRIPTOR _ OVERRIDE _L 


39 








BYPASS=U1900.11:18:5MM 


1¢1901 








=PP1IV8R1IV5_S0O PCH VCCHDA SPI DESCRIPTOR OVERRIDE 


69 


E 
1 

=) 

N 

ry 

fm 

a 







PP2V9 SY SCLK 
BYPASS=U1900.17:18:5MM 


MIN LINE _WIDTH=0.4000 ; 
MINTNECK_WIDTH=0 11500 1C1900 





q 
a 
Cj 
> 






























VOLTAGE=2.9V 2.2UF 1K 
2 6 SV Q1930 i/20W 
ea DMP 31D0UFB4 ME 
seth 4 DFN1006H4-3 2 
STOFN a HDA SDOUT R 13 
19 TI _=PPVIO CAMERA BT AP 32CLK 12 |vI0_32K_B ol PCH IPD = 9-50k 
= a 
= SSRUTOR ANGER =a eeenin cn 10 SYSCLK CLK32K PCH i 
‘a el pLi3_ SYSCLK CLK32K CAMERA BT AP a 
19 =PPVIOE SSDCLK > _|vIoEz_24M_c 7 PCH uses HDA_SDO as a power-up strap. If low, ME functions normally. 
C1907 39 SMC _ CLK12M EN 8 |or_12M _ aL 3 SYSCLK CLK24M PCH 19 If high, ME is disabled. This allows for full re-flashing of SPI ROM. 
10PF R1200 6 SYSCLK CLK24M CAMERA 19 SMC controls strap enable to allow in-field control of strap setting. 
2 1 SYSCLK CLK24M X2 1 2 SYSCLK CLK24M X2_R 16 SYSCLK CLK24M SSD 19 teeee Circuit does not support HDA voltage >3.3V. 
Be 1 Bon CRLTLCAE a9 9 SYSCTK CLRIIM SMC yas 
0201 pews 
NOSTUFF 
CRITICAL 359S00006 
= Y1900 = 


a JL 24MHZ—-10PPM-8PF-400HM 
2.5X2.0MM-SM 


a NOTE: 30 PPM or better required for SKL PCH 


PCIe Wake Muxing 


=PP3V3_S55_ WIRELESS AP_SOIX WAKE SEL 


69 











PCIE_WAKE_L (BO) 
AP_SOIX_WAKE_L (B1) 





Uli 
PI5A3157B 


S6ismx, DEN Bl 















= PCIE WAKE L 


14 
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OPTION STRAPS 


PROJECT DEPENDANT 


STUFF PULL-UPS TO ENABLE INTERNAL GPU DP PORTS. 
NOSTUFF / DELETE TO ALLOW INTERNAL PULL-—DOWNS TO DISABLE. 


=PP3V3_S0 PCH 





5 13 14 16 19 60 69 






IG_DDI1_EN 
1 


IG _DDI2°EN 


RZ020 
RZ02 1 


2.2K PCH DDPB_ CTRLDATA 


















1/20W MF 201 


2.2K PCH -DDPC -CERLDATA 


MF 201 











=PPp3v3 SUS PCH VCCPGPPB STUFF PULL-UP TO ENABLE BSSB (DCI) CLK/DI ON GPP_D11, _D12. 
ee NOSTUFF / DELETE TO ALLOW INTERNAL PULL-DOWN FOR BSSB ON USB-SS 
BSSB_ON_GPIOS 
R2022 LK 1 2 = PCH. STREP _BSSB SEL-GPIO 13 
5% 1/20W MF 201 
GREENCLK CLOCK CONNECTIONS. 
=PP3V3_G3H_ SYSCLK — PPSVS~63H 


18 oo 41 42 47 51 52 53 60 68 69 


BT_CLK32K: YES 
R2 0 30 


__ PPVIO BT AP 32CLK 1 2 
Wiens ae BT OLR OOR NO 5% 
MIN_LINE WIDTHS 0.1000 

MIN_NECK_WIDTH=0.0800 


=PPVIO CAMERA BT AP 32CLK 


19 18 =PP 3V3 S4 WLAN 34 69 





XW2000 


PD PPVIOE_ SSDCLK i 2 
— MAKE_BASE=TRUE 


=PPVIOE_ SSDCLK 


XW2002 


PPVIOE CAMCLK di Z 
MAKE _BASE=TRUE 
VOLTAGE=3 . 3V 
MIN_LINE_WIDTH=0.1 
MIN_NECK_WIDTH=0.0 


=PPVIOE..CAMCLK =PPVDDIO_ SO CAMCLK 


19 18 


= 





000 
800 


PCH 24MHz VIOE Options 


PCH24M: SUS 
R2065 


1 


XW2065 
PP1V_S5G 2 





=PPVIOR PCHCIK 
PP1V SUSRSOSW PCHCIK. 





72 69 64 63 62 18 19 














VOLTAGE=1V 
MIN_LINE_WIDTH=0. 
MIN_NECK_WIDTH=0. 





5% 
1/20W 
MF 







































VOLTAGE=1 
0201 MIN LINE. WIDTH=0.1000 
HANENERREMBBEre- 0800 
PCH24M:SO9W - 
PCH24M: SOSW R2O66 
K} 
PP1V SOs PCHCLK 0 
VOLTAGE=1 
nm MIN LINE, WIDTH=0.1000 5% 
MIN_NECK_WIDTH=0.0800 tae 
SYM_VER_3 0201 
DFN1006H4-3 PM SLP S0S3 L 
DMN32D2LFB4 eee ey 
65 . 
CRITICAL 
19 is —=PPVIO CAMERA BT AP 32CLK 
=PPVIOE PCHCLK er 
=PPVIOE CAMCLK ig 
BYPASS=U1900.12:18:5MM 
BYPASS=U1900.02:18:5MM 
BYPASS=U1900.05:18:5MM 
C2004 } C2005 } C2006 } 
[mp SYSCLK_CLK32K PCH = PCH CLK32K RTCX1 oD 
* TO = —o [OUT> 15 
oe esere en ey TP PCH CLK32K RTCX2— PCH CLK32K RTCX2 On] = 
MAKE BASE=TRUE —= 
BT_CLK32K:YES 
R2032 


18 SYSCLK CLK32K CAMERA BT AP il : 2 SYSCLK_ CLK32K BT AP SUT> 
— SYSCLK CLK32K BT AP _R 5% 


— MAKE _BASE=TRUE 1/20W 
0201 
18 EID SYSCLK CLK24M PCH — PCH CLK24M XTALIN [UT + 
MAKE BASE=TRUE Te 69 59 54 14 10 8 6 
70 TP PCH CLK24M XTALOUT— PCH CLK24M XTALOUT Cry 
MAKE _BASE=TRUE —= 
18 [ID SYSCLK CLK24M SSD — TP SYSCLK CLK24M SSD 70 
— MAKE_BASE=TRUE 
18 EID SYSCLK CLK24M CAMERA — SRSESTRUE — CLK25M CAM CLKP [OUT> * eae 
3918 [IND SYSCLK CLK12M SMC Oop 








8 


=PP3V3_S0 PCH; .,, 


14 16 19 60 69 








RESETS 




















R2071 47K 1 SSD _CLKREQ L eee 
R2072 47K 1 oe ape Te ee Se CER R EO. aoe 
5% 1/20W MF 201 
R2074 47K 1 - AP CLKREO L 19 34 35 
R207 5 = 47k =a pie is _ 2) CAMERA “CLKREO. 1. ise eer PLT _RST_L —R2010 100K 1 2 CAMERA RESET L 1336 
5% 1/20W MF 201 1/20W F 20 
ad R2011 100K i 2 AP RESET L - 
Ree 5% /20W F 20 peor 
SERIES R FOR VOLTAGE DIVIDER WHEN PCH IS DRIVING IN Ll SUB-STATE. ‘eon 
R2001 2015 Rabe as * AS Se OUT *° 8” 
=SSD_CLKREQ L — SSD CLKREQ RL 1 2 SSD _CLKREQ L 
a — = 19 67 
MAKE_BASE=TRUE Pee = R2013 100K 1 2- -“T BT X PCI-RESET_1 SUT) 16 19 28 
201 MF 5% 1/20W F 201 
R2002 R20 L5*=- 33.4 2 SMC _LRESET L = 
1s UTLEAP_CLKREQ_ L — AP _CLKREQ R_L 1 2 AP_CLKREQ_L fe sass a 
— MAKE BASE=TRUE 
1/20W 5% 
201 MF 
R2003 26 PM PLT RST TBT XL — oa pee PCT RECHT TeAvywece 
‘s =CAMERA CLKREQ LL — CAMERA CLKREO Roi 2 CAMERA CLKREQ L aoe 
1/20W 5% 
201 MF 
R2004 
ia =TBI X CLKREQ L — TBT _X_CLKREQ RL 2 TBT X CLKREQ L eas S 3X SSD CONTROL 
7 net ee 
PCH S3X SSD DOWN 
our} _SSD_PWR REO = STORAGE LATCH foun 
°° OT MAKE_BASE=TRUE = ss 
UNUSED PCH XDP SIGNALS NEED TEST POINTS. 
c> JTAG ISP _TCK lone 
28 17 FTN) CTP) 
JTAG ISP TDI repo TP 2070 
es SD TP2071 UNUSED GPIO SIGNALS 
v oD USB_EXTD OC _L vera) TP2072 
So eee TP- 1s pIpy_SOC_ALS UART R2D = PU_SSD UART R2D 
17 TP2073 cS — “MAKE_BASE=TRUE 
TP- ae 
23 or} SOC ALS UART D2R = PU_SSD UART D2R 
— MAKE _ BASE=TRUE 
13 PI PCH UART2 CTS L = PD _ SSD UART CTS L 
EXTRA BPM TESTPOINTS — MAKE _BASE=TRUE 


TP XDP: BPM. L<1> 
TP XDP BPM li<2> 
TP. XDP* BPM .L<3> 


XDP_ BPM L<1> 


70 





XDP_ BPM L<2> 


70 


6 Lin» 





XDP_ BPM L<3> 


70 





IFDIM TRIGGERS USING R2055 & R2056 PADS 
ASK DC/DC GROUP FOR DETAILS. 
XDP_BPM L<0> il 

















DART ACTS 


UART 


Craw 














PROBE POINTS 





PCIE TBI XxX R2D C_P<0> 
PCIE TBI RZD 36 N<o> 









NO_XNET_CONNECTION=1 NO_XNET_CONNECTION=1 







NOSTUFF NOSTUFF 
PLACE_NEAR=C3040.1:1MM PLACE_NEAR=C3040.1:1MM 





L 


: LCZ0 90 iC ZO OL. 
Q.22UF Q .22UF 
mon = 2 fae 2 fae 
UNUSED GPIO SIGNALS TBTXR2DPO TBTXR2DNO 
PLACE_NEAR=C2090.2:1MM PLACE _NEAR=C3040.1:1MM 
"R2090 *R2091 
if SOC _UART D2R — axe pasr=rrum PU SOC UART D2R 2e 2 
16 (I__SOC_UART_R2D — axr_pase=TRur PU SOC UART R2D up Me 
16 SOC _UART RTS L — aKr_pasE=TRUE PU SOC UART RTS L a ete See 


I PLUG EVENT L — MAKE BASE=TRUE 


16 


SWD 
SWD 
SWD 


PSR 


SWD 
SWD 
SWD 





LCD 


PSR LCD 

























































































I PLUG EVENT L 7 . 





DP. xX SNKI. ML. C.P<0> 
DP_X SNK1 ML C_N<0Q> 


28 26 






NO_XNET_CONNECTION=1 NO_XNET_CONNECTION=1 






28 26 


NOSTUFF 
PLACE NEAR=C3040.1:1MM 

1C2093 

0. .1UF 


NOSTUFF 

PLACE_NEAR=C3040.1:1MM 
LCZ092 

0. LUF 


0% 





2 16V 2 ev 
oe CERM Soni CERM 
201 201 


16 AUD _SPI_ CS _L — MAKR_BASE=TR AUD SPI _CS_L 
16 AUD_SPI_ CLK — MAKE _BASE=TRUE AUD _SPI CLK DPXIPO WOCING 
16 AUD _SPI_ MISO — AKE_BASE=TRUE D AUD SPI MISO jl PLACE_NEAR=C2090.2:6MM : PLACE_NEAR=C2090.2:5MM 
- AUD _SPI MOSI — wakn pask=rTrur PU AUD SPI MOST R2092 R2093 
15 SPKR IDO — ake BASE= TP_SPKR IDO es Ot on Bm 
ig SPKR ID1 —_waxr_pa TP_SPKR ID1 9201 9201 

_ NOSTUFF NOSTUFF 


69 60 19 16 14 13 5 









=PP1V_S3 CPU _VCCST ~ 


60 14 


CPU. CATERR ii 





¢ TALVC1G08 
SOT891 
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DRAWING NUMBER SIZE 
051-02265 
REVISION 





eT 8 
CPU-Based Margqining 
VReft Dividers =PPDDR_S3_ MEMVREF 4, 












































FRIO2 1 
8.2K 
i/20w 
MF 
R2223 2201 
7 CPU _DIMMA VREFDO 1 10 2 PPVREF S3 MEM VREFDO A oe 
\ MIN LINE _WIDTH=0. 3000 
oe PLACE _NEAR=R2221.2:1mm MINTNECK_WIDTH=0 11800 
a0 R2222' 
a 
1C2220 ME 
0 ..022UF 201 2 
2 6:3V 7 Cc 
C 301 R2220 
MEM VREFDQ A RC 124-3, R2241 
\ 8.2K 
1/20W iy20W 
2243 20100 201 
R 2 
7 CPU _DIMMB VREFDO 1 10 2 PPVREF S3 MEM VREFDO B oe 
\ MIN_LINE WIDTH=0.3000 
pe PLACE _NEAR=R2241.2:1mm MIN_NECK_WIDTH=0 . 1800 
an R22 42° 
dn 
1C2240 ME 
0. 022UF 201 2 
2 822) cam 
0201 R2240 : 
MEM VREFDQ B RC 124-3, R2261 
\ 8.2K 
1/20W Ly20w 
2263 2100 201 
R 3 
: CPU DIMM VREFCA 1 od 2 PPVREF S3 MEM VREFCA 6 
\ MIN_LINE WIDTH=0.3000 
ee PLACE _NEAR=R2261.2:1mm MINTNECK_WIDTH=0 : 2000 
MF 1 
NOTE: CPU has single output for VREFCA. 0201 ea 
VREFCA. Connected to 4 DRAMs. tot 
1C2260 ME 
0. 022UF 201 2 
2 823) cam 
0201. R2260 
MEM VREFCA RC 124-3, 
1/20W 
MF = 
201 
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LPDDR3 CHANNEL A (Q-31) 

































































U2Z2300 U2300 
LPDDR3-1600-32GB LPDDR3-1600-32GB 
EDFB232A1MA EDFB232A1MA 
Sten MEM A CAA<Q> R2 FBGA PQ =MEM A DO<0> as 69 04 03 22 01 =P P1V8 S3 MEM A3 FBGA B2 
atest MEM A_CAA<1> P2 SYM 1 OF 2 Ng =MEM A _DQ<1> - ee ORS 
Wes MEM A CAA<2> N2 N10 =MEM A _DQ<2> - 
ee MEM A_CAA<3> NB N11 =MEM A _DQ<3> : 
1225.7 MEM_A_CAA<4> M3 M8 =MEM A DQ<4> - 
ee MEM A _CAA<5> F3 M9 =MEM A _DQ<5> . 
sarees MEM A _CAA<6> BS M10 =MEM A DOQ<6> . 
eae MEM A CAA<7> B2 Mil =MEM A DOQ<7> ¢ 
12.25 7 MEM _A_CAA<8> D2 F1l =MEM_A_DQ<8> 44 
oe MEM A CAA<9> C2 F10 =MEM A DQ<9> - U10 
F9 =MEM_A_DQ<10> a 
hs MEM _A_CKE<0> K3 OMIT_TABLE F8 =MEM A _DQ<11> _ 63 24 23 22 1 =PP1V2_S3_MEM VDD2 A8 OMIT_TABLE 
ess MEM_A_CKE<1> K4 CRITICAL E11 =MEM A _DQ<12> a CRITICAL 
E10 =MEM A DOQ<13> a 
ee MEM A CLK P<0> 53 E9 =MEM A _DQ<14> 
C err. MEM_A_CLK_N<0> J2 D9 =MEM_A_DQ<15> 7 
T8 =MEM A DOQ<16> 2 
72 25 22 7 MEM_A_CS_L<0> Ly T9 =MEM A DO<17> 71 
alse MEM A _CS_L<1> T10 =MEM_A_DQ<18> . 
ol al =MEM A DO<19> 71 i 
Lg RB =MEM A _DQ<20> s 
RQ =MEM_A_DQ<21> 3 
| pg | R10 =MEM A DQ<22> ‘A 
tT 58 R11 =MEM_A_DQ<23> a 
Cli =MEM A _DQ<24> a 
72 25 22 7 MEM_A_ODT<0> J8 C10 =MEM A DO<25> aa 
co =MEM A DQ<26> - Ppa | 
ce =MEM A DQ<27> 7 
B11 =MEM A _DQ<28> - Ga a 
: B10 =MEM A _DQ<29> S 
R2300 ss 2 PPOV6 _S3 MEM VREFCA A BQ =MEM_A_DQ<30> 7 
er «2» 22 PPOV6 S3 MEM VREFDQ A Sui BE =MEM A _DQ<31> 7 
1/208 oo 24 23 2 21 -=PP1V2_S3_MEM VDDCA F2 
2012 Lt =MEM A DOS N<0> - 
G11 =MEM A _DQS _N<1> a 
Pil =MEM A _DQS N<2> +1 F12 
Dil =MEM A DOS N<3> a 
| co | 
L10 =MEM A DQS_ P<0> - 69 24 23 22 1 _=PP1V2_ $3 MEM VDDQ All 
G10 =MEM A DOS P<1> _ C12 K10 
P10 =MEM A _DQS P<2> a 
D10 =MEM A DQS _ P<3> “a E12 
ci | [iz | 
eer 
KS 
RU. 
| 39) ie.) 
J10 T12 
gs 24 23 22 1 _=PP1V2_$3 MEM VDD 
CRITICAL | CRITICAL = 
102301 102304 [102305 
< é | ons | 
wie | 
R12 


U11 





=PP1V2_ S53 MEM VDD2 





=PP1V2_S3_ MEM VDDCA 7 
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M23 | PCIE_RX2_P 
M22_| pcIE_RX2_N 


H23_ | pcIE_RX3_P 
H22_| pcIE_RX3_N 


TBT-AR-4C-CNTRL 


v19 PCIE_REFCLK_100_IN_P 
T19 PCIE_REFCLK_100_IN_N 


DPSNKO_ML3_P 
DPSNKO_ML3_N 











Y11_| pPSNKO_AUX_P 
W1l_| pPSNKO_AUX_N 








AA2 | DPSNKO_HPD 


YS IKO_DDC_CLK 


ABI15 1K1_MLO_P 





DPSNK1_ML3_P 
DPSNK1_ML3_N 











Y¥12_| pPSNK1_AUX_P 
W12_| ppSNK1_AUX_N 








Y6_| DPSNK1_HPD 


Y¥8_| DPSNK1_DDC_CLK 
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Y¥18_| pPSNK_RBIAS 


H6 | RBIAS 
RSENSE 


AlS_| pa _RxX1_P 
B15 | pa Rx1_N 
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15 PCIE CLK100M TBT X_N 
10K PU ON CLOCKS PAGE 19 TBT_ xX CLKREQ_L 
»> DP _X SNKO ML P<0> 
»> DP _X SNKO ML N<0> 
»> DP_X SNKO ML P<1> 
»> DP _X SNKO ML N<1> 
»> DP_X SNKO ML P<2> 
»> DP _X SNKO ML N<2> 
>> DP _X SNKO ML P<3> 
»> DP _X SNKO ML N<3> 
»> DP _X _SNKO AUXCH P 
»> DP _X_SNKO AUXCH N 
2° OOF DP _X SNKO HPD 
R2830? 28 =DP_X SNKO DDC CLK 
100K 28 €ET>_=DP_X_SNKO DDC DATA 4 IKO_DDC_DATA 
ear »« DP_X SNK1 ML P<0> 
oe »« DP _X SNK1 ML N<0> 
= »> DP _X SNK1 ML P<1> 
»> DP_X SNK1 ML N<1> 
»> DP _X SNK1 ML P<2> 
»> DP _X SNK1 ML N<2> 
1» DP _X SNK1 ML P<3> 
ia > DP _X SNK1 ML N<3> 
Hl 
Reo >, .DP_X _SNK1 AUXCH P 
an », DP_X SNK1 AUXCH _N 
1/20W 
2015 DP_X_SNK1 HPD 
uE 28 =DP_X SNK1 DDC CLK 
7 28 ET =DP_X_SNK1 DDC DATA N4 
2 1 DP _X SNK RBIAS 
14K 13 201 F PLACE_NEAR=U2800.Y18:2MM 
= 1/20W 
R2850 
— JTAG TBT TDI 
72 28 JTAG TBT X TMS V4 
eT Orie TET TK 
22 COTL_ULIAG TBI_TDO 
TBT X RBIAS 
i 2 TBT X RSENSE _J6 
soem oe 72 1 PaP__USBC_ XA D2R P<2> 
scthcne Sake ae ee 9205 72. 2 EA _USBC XA D2R_ N<2> 
PLACE _NEAR=U2800.J36:2MM 
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2 CET DP_XA_AUXCH P 2||a 810 
0201 16V 10% 0.1UF 
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0201 % 
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GND_VOID=TRUE 
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USBC_ XA _R2D 


USBC XA R2D 
USBC_ XA _ R2D 


C N<2> 


C P<l1> 
C N<1> 


USBC XA D2R_P<1> 
USBC_ XA _D2R_N<I1> 


XA_AUXCH C_P 
XA _ AUXCH C_N 


USB _UPC AAP 
USB_ UPC XA _N 


IBT XA LSTX 
IBT XA LSRX 


DP 


XA_ HPD 


IBT XA USB2_ RBIAS 


PLACE_NEAR=U2800.H19:2MM 
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IBT X THERM D_ P 


USE NEAREST GND BALL 
FOR THERM_D_N 


(AC22) 


B17 | pa Tx1_N 


Al9 | pa _Txo_P 
B19 | pa TXO_N 


B21 | pa RxO_P 
A21_ | pa _RxO_N 








Y15_| pa _DPSRC_AUX_P 
W15_| pA DPSRC_AUX_N 


E20_| pa uUSB2_D_P 
D20 | pa _USB2_D_N 


AS_| pA_LSTX 
A4 | PA_LSRX 
M4 _| PA_DPSRC_HPD 


H19 | pa uSB2_RBIAS 


THERMDA 


AB23_| THERMDA 


V18_| pcIE_ATEST 
AC1_ | TEsT_EDM 


L15_| ruSE_voPs_64 
N15_| FuSE_voPS_128 
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MONDC_CIO_1 
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PCIE_TxO_P|V23 
PCIE_TXO_N|LV22 


PCIE_TX1_P|_P23 
PCIE_TX1_N|LP22 


PCIE_TX2_P|_K23 
PCIE_TX2_N|K22 


PCIE_TX3_P|F23 
PCIE_TX3_NLF22 


PERST* 54 


PCIE _RBIAS |_ N16 


DPSRC_MLO_pP|_R2 
DPSRC_MLO_N|_Rl 


DPSRC_ML1_p|_N2 


DPSRC_ML1 N1 


DPSRC_ML2 P| _L2 


DPSRC_ML2 N|_L1 


DPSRC_ML3_P|_J2 


DPSRC_ML3_ N|_JYl1 











DPSRC_AUX_P|_W19 
DPSRC_AUX_N|_Y19 











DPSRC_HPD |_G1 
DPSRC_RBIAS |_N6 


GPro_o|U1L 
GPIO_1 
GPIo_2|V1 
GPrIo_3 V2 
GPIo_4 |W 
GPIo_5 |_W2 
GPro_6|LY%1 
GP1I0o_7 LY¥2 
GPIo_8 | AAL 
POC_GPIO_0 
POC_GPIO_1 
POC_GPIO_2|D4 
POC_GPIO_3 |_#4 
POC_GPIO_4 |_F2 
POC_GPIO_5 |_D2 
poc_Gpio_6 | FL 


TEST_EN 
TEST_PWR_GOOD 
RESET* 


XTAL_25_IN 
XTAL_25_OUT 


EE_DI |_AB3 
EE_Do |_AC4 
EE_CS* [,AC3 
EE_CLK |_AB4 


PB_RX1_pP|B7 
PB_RX1_N|A?Z 


PB_TX1_P LAY 
PB_TX1_N|L89 


PB_Txo_p/_All 
PB_TxXO_N|Bil 


PB_Rxo_pP|A13 
PB_RxO_N|813 


PB_DPSRC_AUX_P|Y16 
PB_DPSRC_AUX_N|_W16 


PB_USB2_D_ Pp |E19 
PB_USB2_D_N|_D19 








PB_LSTx |_B4 
PB_LSRx |_BS 
PB_DPSRC_HpPD |_G2 


PB_USB2_RBIAS |_F19 
MONDC_SvR |_D& 
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ATEST_N |_B23 
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SRC ML P<0> 
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IBT X ROM WP L 26 
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IBT X FORCE PWR 
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TIBT X TEST EN 
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USBC_X RESET L 
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IBT X XTAL25M OUT 


set MOsi 
set Miso 
oPI_CS_L 
sri CLK 28 
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USBC XB D2R _ N<2> 


USBC XB R2D 
USBC XB R2D 


USBC_XB_R2D 
USBC XB R2D 


USBC_XB D2R_P<1> 
USBC XB D2R N<i1> 


DP_ AB AUCH. CP 
DP_XB_ AUXCH CN 


Usb UPC BP 
USB UPC _AB N 


IBT XB LSTX 
IBT XB LSRX 
DP_XB_ HPD 
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=UPU 


iN) 
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foe) 
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C N<2> 
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CHW] 26 30 
ie fe 
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CBI 78 


26 30 





a 8 


PLACE_NEAR=U2800.N16:2MM 
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PLACE_NEAR=U2800.F19:2MM 


*R2853 
NC FRR 499 
NC faa 
2201 
NC 


8MM 


=PP3V3_ TB X SX 


not used 


X5R-CERM 


26 33 





26° 33 





SYNC_MASTER=X3 62 


PAGE TITLE 





SYNC_DATE=07/29/2015 


USB-C HIGH SPEED 2 


DRAWING NUMBER SIZE 
“ Apple Inc. ee 
: 


NOTICE OF PROPRIETARY PROPERTY: 
THE INFORMATION CONTAINED HEREIN IS THE 


PROPRIETARY 








PROPERTY OF APPLE INC. 








THE POSESSOR AGREES TO THE FOLLOWING: 


I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 
TO REPRODUCE OR COPY IT 
TO REVEAL OR PUBLISH IT IN WHOLE O 


II NOT 
III NOT 























IV ALL RIGHTS RESERVED 


= 
my 





R PART 





BRANCH 


“28 OF 500 


E 


26 OF 73 
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VCCOP9_| 
VCCOP9_DP 
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VCCOP9_ANA_DPSRC 
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VCCOP9_ANA_PCIE_1 
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VCCOP9_USB 
VCCOP9_USB 





VCCOP9_CIO 
VCCOP9_CIO 
VCCOP9_CIO 
VCCOP9_CIO 
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VCCOP9_LVR 
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VSS_AN 
VSS_AN 
VSS_AN 
VSS_AN 
VSS_AN 
VSS_AN 
VSS_AN 
VSS_AN 
VSS_AN 
VSS_AN 
VSS_AN 
VSS_ANA 
VSS_AN 
VSS_AN 
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NO_XNET_CONNECTION=1 





SYNC_MASTER=X362 


~ -JSB-C HIGH SPEED 2 


DRAWING NUMBER SIZE 


NOTICE OF PROPRIETARY PROPERTY: 





SYNC_DATE=07/29/2015 











Fl 








BRANCH 












































= THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE INC. 
THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 2 9 OF 50 O 
II NOT TO REPRODUCE OR COPY IT — 
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART ve 
BOM COST. _GROUP=TBT IV ALL RIGHTS RESERVED 2 7 OF 7 3 








19 15 


19 15 


ACE BUSPOWERZ STRAPPING 





g8 2 
ees Eke 


eg 


63 28 27 








PCIE TBI xX -R2D -C 
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DP_ XA HPD 
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ECIE TET Xx DIR p<os C3050 ajje eeu 
2 X5R 20% 6.3V 
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PCIE TBT X D2R Cc N<2> C3056 1] | 2 0-22UF 
2 X5R 20% 6.3V 
ad acces 
2 X5R 20% 6.3V 
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PCIE TBT x R2D Cc N<2> C3045 14) 2 9-220 
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PU BUSPOWERZ TO 1V8 
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PCIE TBI xX R2D _ N<1> 
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PCIE_PVDD1P2 
PP1V2_ CAM PCIE PVDD FLT 
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ti 
. BCM15700A2KRFBG 
SR _PVSSD MIPI_AVDD1 PP1V8_CAM ;, wane 
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eee —— 1 C3928 2 ev POSES BSTERSS “05900. TL: 12, SAM. BYBRSS=US900 D6: 32. 546M = NC» S| MIPI_pP1 06 | Fil TP CAM LV JTAG TMS 12 
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6.3V Bi = 
H14 2 X5R = XW3 900 NC 
402 SM 37 PCIE CAMERA R2D P B7 | PCIE_RDPO Nc 
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ae = = 3 PCIE CLK1LOOM CAMERA C P B10 | pcIE REFCLKP a eNC 
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. : PF . PF . I2C_CLK_SENSOR GPIO_05 Nc 
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PP1V2 CAM BYPASS=U3900.G15::2.54MM TesT_out | Ji2_ CAM TEST OUT 36 
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n 1s PIy_PCIE_ CAMERA R2D_C_P C4033 1 PCIE CAMERA 
BYPASS=U4N00.K2: : 4mm = 0.1UF 10% 16V  X5R-CERM 


201 0201 402 0201 402 0201 36 [I> PCIE CAMERA D2R_C_P C4031 1 PCIE CAME 
BYPASS=U4@)00 49: : 4mm BYPASS=U4080 R29: : 4mm 0.1UF 10% i 
= 36 [I> PCIE CAMERA D2R_C_N C4030 1 
MIN-NECK-WIDTH=0 : 7500 0.1UF 
7 M CA 16 PI —PCIE CLK100M CAMERA P C4061 1 
MINCNECR-WIDTH=O | 1500 0.1UF 
a cea a 2s PI PCIE CLK100M CAMERA N C4062 1 
C4010! 1¢€4011 0.1UF 
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1% 1 ie Oo 
1/298 R4002 Ss 8 
ie i = Hf PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 
1/26 ae MEM CAM A<0> N3 Pe ee 333800016 | IC,SDRAM,25NM 4GB,DDR3L-1866,96B [FBGA 4000 cRITIcAL | = =——sd 
= MEM CAM A<1> P7 39 1 
= 2022 aes 4GB-DDR3L-18 66-25 6MX16 NC 333800030 333s00016| = [ant | = =~~—S—«SYY HYNIX ALT TO MICRON FOR S2 CAMERA DDR3 MEMORY 
oe MEM CAM A<2> P3 = ane | 
on aetes 12 36 PI _MEM_CAM A<3> N2 MT41K256M16LY-107-N aes 333800084 333s00016| = [aut | = ~—s«| MICRON 20NM FOR S2 CAMERA DDR3 MEMORY 
72 36 [fT MEM CAM A<4> P8 M7 
R4003° _— NC 
12 36 fT MEM CAM A<5> P2 
1K CRITICAL 
a nes MEM CAM A<6> RE B3 MEM CAM DQ<0> ogee 
aoe eae MEM CAM A<7> R2 OMIT _TABLE F7 MEM CAM DQ<1> FET 3 72 
2082 a Bs MEM CAM A<8> T8 F2_ MEM CAM DO<2> Gary 36 2 
L 55. 3 MEM CAM A<9> R3 F8 MEM CAM DO<3> CET) 36 72 
: — MEM CAM A<10> mae trees #3 MEM CAM DOQ<4> aye 2 
oye MEM CAM A<11> Brlaca H8 MEM CAM DOQ<5> aye 2 
cae MEM CAM A<12> reer G2 MEM CAM DQ<6>_ ery xe 
a. MEM CAM A<13> 73 | a13 HT MEM CAM DO<7> Gey is 
C nee MEM CAM A<14> T7 D7 MEM CAM DOQ<8> Gaye 2 
C3 MEM CAM DQ<9> aye 2 
sone MEM CAM BA<0> M2 C8 MEM CAM DQ<10> Gry xc 
ne MEM CAM BA<1> Ng C2“ MEM CAM DO<11> ay 
12 36 MEM CAM BA<2> M3 AT MEM CAM DO<12>  ¢sry x 2 
m A2 MEM CAM DQ<13> bales 
: MEM CAM RAS L 53 BS MEM CAM DQ<14> Gey xc 
MEM CAM CAS L K3 a3 MEM CAM DQ<15> ay 
Lpgs|_F3_ MEM CAM DOS _ P<0Q> aersad 
MEM CAM CLK P JT G3 MEM CAM DOS N<O> Gey xe 2 
. MEM CAM CLK_N KY, 
upgs__ C7 MEM CAM DOS P<1> er 
: MEM CAM CKE K9 [57 MEM CAM DQS_N<1> Gary 5s 2 

















tpm|_E7 MEM CAM DM<0> Pee 
upM|_D3 MEM CAM DM<1> Se a 
MEM CAM ZQ DDR L8 
6 MEM CAM RESET L Tay RESET* 
vssQ vss 
fo OOO DON 
cq co N] OO; DO) a] a DIO) a] CO] N] O}] J] DO] 4 a} oO 
faa] A FA) S} By] UO] O Cl] Oo) ey OPS) 5) SS] SS] a AH] 
240 
1/200 
MF 
2201 
¢ SENSO 7 
P40? 27NH-3%-0.140A-2.30HM 
SO ees eT MIPI CLK F_N 1 2 MIPI CLK N SUT) 3 
72 66 TINY MIPI CLK CONN N 1 4 
12 66 MIPI CLK CONN P 2 3 MIPI CLK F P MIPI CLK P SUT) 36 
PLACE _NEAR=J8500.37:2.54MM 1C4080 1C4081 0201 1C4082 1C4083 
Ter JE 7PE Ter 
+/-0.1PF +/-0.1PF +/-0.1PF +/-0.1PF 
2 25V 2 25V 2 25V 2 25V 
FROM CONNECTOR CRITICAL one one L4084 one one 
P4007 1 a 27NH-3%-0.140A-2.30HM al 1 
0 OO eet MIPI DATA F_N 1 2 MIPI DATA N py x 
12 66 MIPI DATA CONN N 1 4 
12 66 MIPI DATA CONN P 2 3 MIPI DATA FP MIPI DATA P SUT) 36 
PLACE_NEAR=J8500.33:2.54MM 1C4084 1C4085 Rene 1 C4086 1C4087 
L4010 7PF 7PF 7PF 7PF 
FERR-120-OHM-1.5A ; seg ster ; pige eee 3 2 : seg cane 
CERM CERM CERM CERM 
12 66 PPSV_SO ALSCAM F 2 1 =PP5V_SO ALSCAM 69 ee0r ye0r pane nee 
MIN_LINE_WIDIH=0.5000 
MIN_NECK_WIDTH=0.1500 nee =; = = = 
VOLTAGE=5V CRITICAL 77.2 mA nominal max 
C4013 1 96.2 mA peak 
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C48701 C4871 |1C4872 = 
0.1UF 12PF 3PF 
10% 5% +/-0.1PF 
16v 5 > 25V > 25V 
aad or $201 CRITICAL SH4802 
POR KEYBOARD CONNECTOR J4801 3.50D1.85ID-1.41H—-SM 
=e Paar ey 1 
a DF40C-50DS-0.4V-51 
J481 Blas = 
TF13BS—20S-0.4SH oe =I2C TPAD. SCI, 1 LID OPEN vn 
a 2 RT >—=L2C_TPAD SDA 3 TPAD SMC WAKE L sea 
oe KBD INT Tf 5 ACT THERM TRIP L ge 
=PP5V_SO FAN — “oa¢ .KBD 12C SDA 7 TPAD SPT INT & 8 oa 
FAN LT PWM _ 9 
FAN LT TACH nen ais KBD T2C Scr TPAD SPI MOSI ee 
FAN GND 2 30 _KBD_BLC XBLANK TPAD SPT CS CONN I. “a, a 
SMC_ONOFF_L eee a2. KBD BLC GSSTN TPAD SPI MISO to CRITICAL 
SMC _LSOC RST oe » a _KBD_BLC_GSSOUT TPAD SPI IF EN eau L4800 
KBD _BLC_GSLAT ree oo 4¢.. KBD BLC GSSCK TPAD SPT CiK ete, as FERR-120-OHM-1.5A 
KBD BLC_GSSCK ie IRA870 12 «7 _—KBD_BLC_GSLAT PP5V_S4_ TPAD CONN i 2 =PP5V_S4 TPAD  ., 
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13 LPC _ CLK24M_ SMC — C2 SMC_ADC4 ai 
i LPC FRAME, LL Cc C3 SMC_ADC5 at 
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NOTE: 
Unused pins have "SMC_Pxx" names iinused SYNC_MASTER=PAULM SYNC_DATE=06/15/2015 
aa : PAGE TITLE 
pins designed as outputs can be left floating, SMC 


those designated as inputs require pull-ups. 








fea 


DRAWING NUMBER SIZ! 
« Apple Inc. oe 02265 | D 
: 


NOTICE OF PROPRIETARY PROPERTY: BRANCH 


THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE INC. 
THE POSESSOR AGREES TO THE FOLLOWING: PAGE 


I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 50 OF 50 O 
II NOT TO REPRODUCE OR COPY IT _ 
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART SHEET 


IV ALL RIGHTS RE 3 9 OF 7 3 




































































SMC AVREF Supply 
U5165 
REF 3330-—COMBO 
CRITICAL 
6 —=PPVIN_S5_ SMCVREF 


VOLTAGE=3 .0V 
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PROCHOT/THRMTRIP Support 
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PECI Suppore 
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37 _.SMC_ DELAYED PWRGD R5191 100K 1 ae AW ME ee 
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SMC ANALOG INPUTS 





















































DEV_RST_BUTTONS: YES 
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5 SMC_ADC3 = ee oe SMC_BMON_ISENSE = 
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39 SMC_ADC17 ear ee SMC_3V3LCD ISENSE i 
— M = — 
i SMC_ADC18 — i aera SMC_3V3WLS ISENSE - 
es SMC_ADC19 nay Ta SMC_LCDBKLT ISENSE s 
is SMC_ADC20 — sede asia SMC_SA IMON ISENSE i 
39 SMC_ADC21 Rate aed SMC_5VS4_ISENSE . 
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4 MAKE BASE=TRUE 
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a SS SS SSS SS ee SSS SS 
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MAKE BASE=TRUE 
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SPI _ SMC MOSI a ee EST= NC_SPI SMC _MOSI 
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39 OMC_DEV_ SUPPLY RL 


(FROM KEYBOARD) 
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DEV_R§ 
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DEV_RST_BUTTONS: YES 


Uo2 74 


74AUP1T97GM 
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(TO CHARGER) 


SMC_RST_IN 
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DEV_RST_BUTTONS: YES 








Magnet present = Clamshell closed = low 
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AMR SENSOR PADS 


FOOTPRINT APN: 998-05495 


OMIT TABLE 
R5253° J5250 
1M AMR-MLB-45DEG-X502 
1/20W oe 
MF 
2014 NC 
2. HALL SENSOR LEFT 
CaZ251 
1000PF 
10% 
25V 5 
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PART NUMBER ; one | DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 
677-05143 ees] SUBASSY (T&R) PCBA,HES INTERPOSER 45,X502 J5250 CRITICAL io el 








60 53 52 51 47 42 41 28 19 
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» HALL SENSOR LEFT ewe 
5% 
CLAMSHELL OPEN = HIGH ae 
CLAMSHELL CLOSED = LOW 201 
R525 / 
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5% 
1 
R5254 1/200 
RIGHT SENSOR IS ON AUDIO FLEX. IM 201 
1/20W 
MF 
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Thermal Alerts 


CPUTHMSNS_ ALERT _L 


CPUTHRM_ALRT: SMC 
201 SMC_SENSOR_ALERT_L Ash 
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TPAD SMC WAKE L — SMC PME S4 WAKE L 
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MAKE_BASE=TRUE 
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MAKE_BASE=TRUE 
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7 (IN MAKE_BASE=TRUE—— (OUT 
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NOSTUFF 
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0 
5% 
1/20W 
MF 
U5255 anere 
JALVC1G32 
SOT8 
LID OPEN R LID OPEN SUT) 38 
1/208 
5 613 201 C 
NC = 
SMC_LID RIGHT 39 


OR gate ensures that both sensors detect that the lid is closed. 


This prevents a a stray magnet from tripping the detect. 


53.39 SMC CBC ON —_ 





39 35 34 


39 40 72 


39 
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SMC _ SENSOR PWR_EN 
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OMC_CHGR_INT_L 


NOSTUFF 
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MAKE_BASE=TRUE 


NOSTUFF 
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NOSTUFF 
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DESIGN: X502/MLB_CATZ 
SYNC_MASTER=PAULM 
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SKYLAKE PCH SO "SMBUS 0" CONNECTIONS SMC SMBus "0" SO Connections SMC SMBus "5" G3H Connections 


64 63 60 59 54 49 46 45 42 oo PPSV3 SO 64 63 60 59 54 49 46 45 42 oo PP3V3 SO 68 60 53 52 51 47 42 41 a a PP3V3 G3H 


Internal DP R5380° *R5381 


SKYLAKE PCH SMC SMC 2.0K Battery Charger 


v0500 5000 Paes U5000 58 220" ISL6259 - U7000 
(MASTER) (MASTER) Hees ie ©) (MASTER) 5201 (Write: Oxl2 Read: 0x13) 


13 SMBUS PCH CLK 39 SMBUS SMC QO. SO SCL =I2C TCON SCL 2 SMBUS SMC_5_ G3H SCL =SMB_SMC_CHGR_ SCL 
EI E _ BASE=TRUE 


=12C TCON SMBUS SMC s) G3H SDA =SMB_SMC_CHGR_SDA 
E_BASE=TRUE EI E MAKE_BASE=TRU = 


39 OMBUS_ SMC 5 G3_ SCL 
39 OMBUS_SMC_5_G3_ SDA 







































































Battery 


J7050 
Battery 


—=_£££————— (See Table) 
Battery Manager — (Write: 0x16 Read: =SMBUS BATT SCL 


=SMBUS_BATT SDA 


BANJO PMIC 
U760 


(WRITE: OX__ RE 





=SMBUS_SMC_PMIC_ SCL 
=SMBUS_SMC_PMIC_ SDA 


SMC SMBus "2" S3 Connections SMC SMBus "3" SO Connections 


64 63 60 59 54 49 46 45 42 ee PP3V3 SO 


1 1 
SMC SMC RS 3 29 ROS ome Trackpad 
; J4802 


(Write: 0x90 Read: 0x91) 


U5000 U5000 
(MASTER) (MASTER) 


NC SMBUS. SMC WA SMBUS. zoe. 3 =I2C TPAD SCL 


SMBUS SMC. 3 =12C TPAD SDA 
MAKE_BASE=TRUE NO_TEST= MAKE_BASE=TRUE 


SMBUS_SMC_2_ SCL 39 SMBUS _SMC_ 3 
SMBUS_SMC_2 SDA 39 SMBUS_SMC_ 3 



























































SMC SMBus "1" SO Connections SMC SMBUS "4" G3H CONNECTIONS 


PP3V3_S0 
64 63 60 59 54 49 46 45 42 38 
69 68 60 53 52 51 47 42 41 28 19 PP3V3_G3H 






CPU, Mem, Ambient, 









LYNX POINT LP SO "SMLink O" Connections 














































ene 2 OK 2. OK Panacecs bles SMC USB-C PORT CONTROLLER XA 
eae dh Bh 48 ab dean we BEBVA SO US5000 1/208 1/20M eo ee U5000 : ; : CD3215A (ACE) - U3100 
69 (MASTER) 2015 2201 (Write: 0x98 Read: 0x99) M M 
(MASTER) (WRITE: OX __ READ: OX_) 
ba SMBUS 5_SMC_1 60. Sct a — =12C_ CPUTHMSNS SCL . SMBUS Sue A Ga On, er _ 
— =12 PUTHMSNS SDA ee 
Sey? Soe ae » SMBUS_SMC 1 eu SDA = C_CPUTEMSNS_S ., SMBUS SMC_4 G3 SDA =I2C UPC XA SDA2 50 2 





























_BASE=TRU 
ss ae SMC USBC INT L =I12C UPC XA INT2 L 29 
MA 





U0500 
(MASTER) 


13 SML_P CH 0 CLK 


LYNX POINT LP SO "SMLink 1" Connections 

















KE_BASE=TRUE 





ALS 


J8500 
0x72 Read 0x73) 































(Write: 








USB-C PORT CONTROLLER XB 


CD3215A (ACE) —- U3200 
(WRITE: OX__ READ: 0X_) 


=I12C _UPC_ XB SCizZ 
=I2C UPC XB _ SDA2 


I2C ALS SCL 
I2C ALS SDA 





TEMP SENSOR 
Charger, WIFI 


TMP 421: U5800 


(WRITE: 0X54 READ 0X55) 





=12 PC XB INT Wl 























=I2C THMSNS SCL 
=I2C THMSNS_ SDA 





LYNX POINT LP 
U0500 


(Write: 0x88 Read: 0x89) 





DESIGN: X502/MLB_ CATZ 
LAST CHANGE: Thu Aug 4 21:00:42 2016 





PAGE TITLE 





iz SML PCH 1 CluK 


1: SML_PCH 1 DATA ed 


TEMP SENSOR 
TBT, I/O 


TMP421: U5810 
(WRITE: OX3C READ 0X3D) 


SMBus Sissi less sells 


“ Ripe, Tae. 051-02265 
® 


REVISION 
14.0.0 





















=I12C_ THMSNS_SCL 
=I2C THMSNS_ SDA 
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SMLink 1 is slave port to 





access PCH. 






























































4 A 4 A 4 y - 
VVVVV.F o @ 





a 8 


INA21X PARTS HAVE MINOR LEAKAGE PATH FROM INPUTS TO OUTPUT WHEN UNPOWERED. 
PULL-DOWN RESISTERS ON INA OUTPUTS BLEED OFF THE LEAKAGE CURRENT TO PREVENT 
CPU High Side Current Sense (ICOR) SIGNAL PUMP-UP. PBUS Voltage Sense & Enable (VPOR) 
GAIN: 50X, EDP: 9.5 A Gain: 0.167x CRITICAL 
Rsense: 0.003 (R5400) Vnominal: 12.6 V, Range: 19.7 V 
VSENSE: 28.5 MV, RANGE: 21.3 A 72 69 67 64 63 45 44 43 41 PP3MV3 S4 05480 
































































poten ge NTUD3169CzZ 
SMC ADC: 05 1 C5401 SOT-963 
m 0.1UF aoa es 6___ PBUSVSENS_EN_L 
TRG Enables PBUS VSense 
V+ 2 X5R-CERM divider when in SO. 
ee ae ee PPBUS G3H CPU 0201 PLACE_NEAR=U5000.C3:5.2MM 
63 62 61 U5400 BYPASS=U5400.3:2:5MM R5409 
R54 00 214.46 ISNS HS COMPUTING N 5 ]yqy_ SC70 6 PUHI TOUT i 2 SMC CPU HI ISENSE ral os 
.003 50X 1% 
NO_XNET watiG ee 1 1% 1/20W PLACE_NEAR=U5000.G2:5MM 
_ - 1W ISNS HS COMPUTING P 4 1 1 MF 1 — 
CN fF oR TOR | R5405 201 Coeue 
0612 4) 3 15K To% 
PLACE_NEAR=U5400.4:10MM ae cee 
oa: PPBUS G3H x ME O20. XW5480 R5488° 
2 
PLACE_NEAR=U5000.C3:6.2MM ere eee ee PPBUS G3H 14 42 PBUS SO VSENSE IN ee 
PLACE_NEAR=U5400.6:5MM 1/200 
= = GND SMC AVSss do eel, be 2015 Rthevenin = 4573 Ohms 
SMC_PBUS_VSENSE " 
R5481? PLACE_NEAR=U5000.G2:5.1MM 
100K 
1/28 RO489') [105489 
ME 13 0 .22UF 
2015 1/20W 6. 3V 
2015 0201 
PBUSVSENS EN L DIV GND _SMC_AVSS 39 40 41 43 44 45 
PLACE_NEAR=U5000.G2:5.7MM 
DC In Voltage Sense & Enable (VDOR) 
Gain: 0.148x CRITICAT 
Vnominal: 16.5 V, Range: 22.29 V 
SMC ADC: 0 05490 
NTUD3169CZ 
SOT-963 
Nera NNEr 6 _DCINVSENS_EN_L 
Enables DC-In VSense 
divider when AC present. 
Cc rel DCINVSENSE EN C 
PLACE_NEAR=U5000.G4:5MM 
SSD NAND CURRENT SENSE (IHNC) DCIN_S5_VSENSE 
GAIN: 500X. EDP: 0.9 A 
: 0. XwW54 1 
aa eee : 72 69 67 64 63 45 44 43 41 PR3V3 54 SNS I SSD:YES 2 30 ey 38 
NBN Re coe Ores BENGE here “2 ; at : «=. .=PPDCIN _G3H SNS 1 5d 2 PPDCIN G3H VSNS_IN ce 
SMC AD: 12 C5420 1/200 
SNS_I_SSD: YES ” 0. LUF 2015 Rthevenin = 4573 Ohms 
_ po PLACE_NEAR=U5000.D4:5MM aii ROTA SIRS 
. PPBUS_G3H SSD 5420 0201 SNS_I_SSD:YES : 41 
CRITICAL PLACE _NEAR=U5420.5:10MM TNAQI 1 nae sas Ro 42° ae at PLACE_NEAR=U5000.G4:5MM 
R5420 /|2__ISNS HS SSD _N Slain SC70 6 NS SSD IOUT hae 2_SMC SSD ISENSE mn as Rote 105499 
ee ne 500X SNS_I_SSD:YES be SNS_I_SSD:YES ME 8 0 ..22UF 
a 7 7 aa IN+ REF|1 TR5A25 Me 1C5429 2 ae 2 8239 
0612-5 s\q ; CRITICAL 15K 0 .22UF 2 b2ot 
PLACE _NEAR=U5420.4:10MM GND en 5 6.3V PDCINVSENS GND SMC AVSS eee a ee 
60 58 53 50 43 PPBUS G3H MF X5R 
72 69 68 63 N 9201 0201 
PLACE_NEAR=U5000.G4:5MM 
PLACE_NEAR=U5420.6:5MM PLACE_NEAR=U5000.D4:5MM 
= = GND SMC AVSS 39 40 41 43 44 45 
Charger (BMON) Current Sense (IPBR) DC-IN (AMON) Current Sense (IDOR) 
Charger Gain: 36x, EDP: 8A Charger Gain: 20x, EDP: 4.6 A 
LCD BACKLIGHT CURRENT SENSE (IBBLR) RSENSE: 0.005 (R7160) RSENSE: 0.010 (R7120) 
GAIN: 100X. EDP: 0.9 A SMC ADC: 03 SMC ADC: 01 
Rsense: 0.025 (R7700) 
oe ae MV, RANGE: 0.55 A 72 69 67 64 63 45 44 43 1 _—PP3V3_S4 SNS_I_BLC:YES 
: 1C5450 PLACE_NEAR=U5000.G1:5MM PLACE_NEAR=U5000.G3:5MM 
: d . LUF 
Sa me 4 ro PLACE_NEAR=U5000.H2:5MM Rog38 R2439 
er oe SNS_I_BLC: YES 4 CHGR_ BMON 1 2 SMC BMON ISENSE ree es CHGR_ AMON al . 2 SMC DCIN ISENSE a 
Eee BYPASS=U5450.3:2:5MM RS 459 1/208 1/20 
65 ISNS LCDBKLT _N 5_JIN- SC70 out L®é NS LCDBKLT IOUT 1), * 2 SMC LCDBKLT ISENSE ai 201 LC AB 201 1C5439 
Coe 100X | SNS T_BLC: YESNS_I_BLC:YES | 14, SNS_I_BLC:YES 3300PF fare 
és ISNS_LCDBKLT_P IN+ REF| 1 IR5455 CRITICAL we |1C5459 X7R-CERM X7R-CERM 
CRITICAL 15K 1¢5455 0 2 2UF ones - a : 
CRITICAL CRITICAL GND 120m 3. SPF 2 §23V PLACE_NEAR=U5000.G1:5MM PLACE_NEAR=U5000.G3:5MM 
C5451 1 1¢€5452 = 2201 De seee mane 
3.5PF 3.5PF 0201 GND SMC AVSS 39 40 41 43 44 45 GND SMC AVSS 39 40 41 43 44 45 
pi Ve ee Bogor PLACE_NEAR=U5450.6:5MM PLACE_NEAR=U5000.H2:5MM 
coc 2 2 coc = = — 
0201 0201 = = = 





GND_SMC_AVSS 


39 40 41 43 44 45 


TRACKPAD ACTUATOR X239 CURRENT SENSE (ITAR) 
GAIN: 200X. EDP: 0.9 A 
RSENSE: 0.002 (R5460) 


| PART NUMBER _ NUMBER Se | REFERENCE DES | DES | CRITICAL | | BOM OPTION | OPTION 
watt aro 11780008 [1 | sesaer eur rtonsa/ien excise csazo | | SS_t_ss0:No 
— ae é : ’ ° . 69 67 64 63 45 44 43 41 SNS_I_TPAD:YES 


1 CBAEO 11780008 | 1 | __res,mmu euaM,100K, 1/160, 0201, sup, LF C5459 | | SNS_I_BLC:NO 
SNS_I_TPAD:¥aHS 0. LUF 11780008 RES,MTL FLIM, 100K, 1/16W, 0201, SMD, 1 C5469 nel SNS_I_TPAD:NO 
3 PLACE_NEAR=U5000.C2:5MM 


x 
1) 






















































2 ey 
” PPBUS_G3H TPAD 5460 0301 SNS TPAD: YES DESIGN: X502/MLB CATZ 
CRITICAL | pLacz_NgAR-u5460.5:10Mm sree oe ge ee Roa 69 LAST CHANGE: Thu Aug 4 21:00:42 2016 
R5460 7L4__ISNS_HS_ TPAD _N 5 |rn- sc70. out | NS_TPAD IOUT 1A; ra 2 SMC TPAD ISENSE i 
SHORT RSENSE = 
—t6- 663 : ps . PAGE TITLE 
OMIT 3 500X SNS_I_TPAD :YES oe ; SNS_I_TPAD: YES ) 
crn ISNS_HS TPAD P 4 |rn+ REF|1 R5465 Me C5469 Power Sensors High Side 
0612-SHORT-1 4) 3 CRITICAL 15K 0 .22UF 
NO_XNET_CONNECTION=1 PLACE _NEAR=U5460.4:10MM 








nd 745 GND 5 6.3V 1- 22 ess 
ceo se 93 5p 43 —pEPBUS GOH R en * 3251 C3 Apple Inc. Se cee 
72 69 68 2201 REVISION 
= 
PLACE_NEAR=U5460.6:5MM PLACE_NEAR=U5000.C2:5MM 


a6 NOTICE OF PROPRIETARY PROPERTY: BRANCH 
- - GND_SMC_AVSS 


39 40 41 43 44 45 THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE INC. 
THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
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II NOT TO REPRODUCE OR COPY IT 
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1V_S5G CURRENT SENSE (ISIC) 
GAIN: 200X. EDP: 0.9 A 
RSENSE: 0.003 (R7700) 
pean MV, RANGE: 3.0 A 72 69 67 64 63 45 44 43 41 _PP3V3_ S54 SNS_I_1VS5G:YES 
Coo 0 
SNS_I_1VS5G: YES 0. LUF 
y 10U PLACE_NEAR=U5000.B4:5MM 
XOR-CERM SNS_I_1VS5G:YES 


BYPASS=U5500.3:2:5MM 


RoOO03 


ENE 0 NS _1VS5G IOUT 14+ 93K, 


3 JIN- SC70 







ISNS_1VS5G_N SMC_1VS5G_ ISENSE 


41 






200X SNS_1T_1VS5G2: YES SNS 1 1VS5G? YES 
és ISNS_1VS5G _P IR5502 ME LCoS 
CRITICAL 15K 0 ..22UF 
GND 1/200 a oa 
nN 5201 0201 


PLACE_NEAR=U5500.6:5MM PLACE_NEAR=U5000.B4:5MM 





GND_SMC_AVSS 


39 40 41 43 44 45 













1V2_S3 CURRENT SENSE (IMOC) 
GAIN: 200X. EDP: 0.9 A 
RSENSE: 0.002 (R7700) 
ane a MV, RANGE: 7.67 A 72 69 67 64 63 45 44 43 41 _PP3V3_S54 SNS_I_1V2S3:YES 
PCooUS 
SNS_I_1V2S3:YES 0. LUF 
Toe PLACE_NEAR=U5000.C1:5MM 
Me * XSRoCERM SNS_I_1V2S3:YES 





U5505 BYPASS=U5505.3:2:5MM R5508 
INA210 
~ ISNS 1V2S3 N a. “ae eee 14-93, _gmc_1V2S3 ISENSE : 









200X 
ISNS_1V253_P 


CRITICAL 
GND 


PLACE_NEAR=U5000.C1:5MM 
GND_SMC_AVSS 


39 40 41 43 44 45 


3V3-55D CURRENT SENSE. (I1HCC) 












GAIN: 200X. EDP: 0.9 A 
RSENSE: 0.003 (R5515) 
ane MV, RANGE: 3.61A 72 69 67 64 63 45 44 43 41 PPGV3. 54 SNS_I_3V3SSD:YES 
; LP Ch515 
SNS_I_3V3SSD:YES 0. LUF 
2 ite PLACE NEAR=U5000.D3:5MM 
— PP3V3 §5 SSD = cha SNS_I_3V3SSD:YES 
U55..5 BYPASS=U5515.3:2:5MM R5518 
CRITICAL PLACE NEAR=U5515.5:10MM INA210 2. 53K 
R551512_ISNS_3V3SSD_N 5 |tn- sc70. out L& NS 3V3SSD IOUT LA’ 2_ SMC _3V3SSD_ISENSE py a 
0.003 200X SNS_I_3V3SSD:YES 1% SNS_I_3V3SSD:YES 
NO_XNET_CONNECTION=1 1% 1 1/20W 1 
en IN+ REFLL R5517 MF C5518 
DOSS ain CRITICAL 15K 0 ..22UF 
PLACE _NEAR=U5515.4:10MM 1% s 
GND 1/20W 2 6.3V 
68 64 63 61 60 58 PP3V3 S5 MF X5R 
72 69 N 9201 0201 


PLACE_NEAR=U5515.6:5MM PLACE_NEAR=U5000.D3:6.2MM 





GND_SMC_AVSS 


39 40 41 43 44 45 















3V3_S5 CURRENT SENSE 


GAIN: 200X. EDP: 0.9 A 
RSENSE: 0.003 (R7710) 

VSENSE: 22.5 MV ?, RANGE: 4 A 
SMC AD: 22 


(TO3R) (HIGH-SIDE) 









PP3V3_S4 


72 69 67 64 63 45 44 43 41 


SNS_I_3V3S5: YES 











SNS_I_3V3S5:YES 0. LUF 
> lov PLACE_NEAR=U5000.B5:5MM 
oa SNS_I_3V3S5:YES 


BYPASS=U5520.3:2:5MM 


BOOZ 


INDO NS _3V3S5 IOUT 14+ 93K, 


° JIN- SC70 
















ISNS_3V3S5_N SMC_3V3S5_ISENSE 









PLACE_NEAR=U5520.6:5MM PLACE_NEAR=U5000.B5:5MM 


GND_SMC_AVSS 











nan ih - 
VVVVV.F o @ 


a 8 


PART NUMBER |. Orv" | DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 
41 


200X SNS_I_3V385:YES SNS_I_3V385:YES 11780008 
si ISNS_ 3V3S5_P 1IR5522 Mf Li Ch Zo 
CRITICAT 15K ene 0 ..22UE | 11780008 , ao 
GND 1/20W 2 6:3V 117S0008 i 
oa ae 0201 ea 



















JOULTY 41 


39 40 41 43 44 45 


3V3_SO0O LCD CURRENT SENSE (ILDC) 
GAIN: 200X. EDP: 0.9 A 
RSENSE: 0.005 (R5525) 
VSENSE: 22.5 MV, RANGE: 1.6A 72 69 67 64 63 45 44 43 41 PPOVS_ 54 SNS_I_3V3LCD:YES 
SMC AD: 17 1 C5525 
SNS_I_3V3LCD:YBS 0. LUF 
‘i tov 7 PLACE_NEAR=U5000.H3:5MM 
oo SNS 1 _3VSLCDs YES 
BYPASS=U5525.3:2:5MM R5528 
INA211 4.53K 
- ISNS LCDPANEL N 5 lrn- SC70 out Lé NS 3V3LCD IOUT 1 2. SMC 3V3LCD ISENSE 
500X SNS_I_3V3LCD: YES ia SNS_I_ 3V3LCD: YES 
Be ISNS LCDPANEL P 4 line REFL1 IR5527 ME Lesh7s 
CRITICAL 15K 0 .22UF 
GND 1/20W 2 fen” 
“ 5201 0201 
PLACE_NEAR=U5525.6:5MM PLACE_NEAR=U5000.H3:5.5MM 
= = GND _ SMC AVSS 
5V_SO LCD CURRENT SENSE (I___) 


GAIN: 500X. EDP: 0.9 A 
RSENSE: 0.005 (R8520) 
VSENSE: 22.5 MV, RANGE: 1.6 A 


SMC AD: 17 









3V3_S4 WIRELESS CURRENT SENSE (IAPC) 
GAIN: 200X. EDP: 0.9 A 
RSENSE: 0.010 (R7700) 
2 — MV, RANGE: 1.22 A 72 69 67 64 63 45 44 43 41 PP3V3_S4 SNS_I_3V3WLS:YES 
1 C5530 
SNS_I_3V3WLS:YBS 0. LUF 
; tov PLACE _NEAR=U5000.H1:5MM 
X5R-CERM e 
CRITICAL PLACE _NEAR=U5530.5:10MM INA210 aaa abasic RS 233 
R5530 {8 __ISNS_3V3WLS_N 5 Itn- SC70 6 NS_3V3WLS IOUT LA AA 2 SMC_3V3WLS ISENSE 
SHORT RSENSE Os 003 200X% SNS_I_3V3WLS: YES 1% SNS_I_ 3V3WLS: YES 
5 1/20W 
OMIT cYN IN+ REF[1 1R5532 ME UE Gisle ok) 
201 
0612-SHORT-1 5) q CRITICAL 15K 0. 22UF 
NO_XNET_CONNECTION=1 PLACE _NEAR=U5530.4:10MM GND 1 aa aay 
72 69 67 64 63 45 44 43 41 PESV3 S4 N ME Sect 
9201 


PLACE_NEAR=U5530.6:5MM 


GND_SMC_AVSS 













5V_S4 CURRENT SENSE (IOSR) (HIGH-SIDE) 

GAIN: 200X. EDP: ?? A 

RSENSE: 0.003 (R7900) 

VSENSE: 22.5 MV ?, RANGE: 6.8 A 72 69 67 64 63 45 44 43 41 PP3V3 _ S4 SNS_I_5VS4:YES 
SMC AD: 21 


ECho40 


SNS_I_5VS4:YESm 0. LUF 
2 ma PLACE _NEAR=U5000.C5:5MM 
‘a eee SNS_I_5VS4:YES 





U5540 


INA210 
ISNS 5VS4 N 5_JIN- SC70 out L& 


200 LE | 
Bs ISNS 5VS4 P REF [LL 


CRITICAL 
GND 


BYPASS=U5540.3:2:5MM 


R5943 
4.53K, 








SMC_5VS4 ISENSE 










GND_SMC_AVSS 


DESIGN: X502/MLB_CATZ 
LAST CHANGE: Thu Aug 








C5503 aa SNS_I_1VS5G:NO 
C5508 a SNS_I_1V2$3:NO 
PAGE TITLE 
C5518 | SNS_I_3V3SSD:NO 
C5523 ee SNS_I_3V385:NO 
C5528 a SNS_I_3V3LCD:NO 
65533 ye SNS_I_3V3WLS:NO 
C5543 a SNS_I_5VS4:NO 


/16W,0201,8 





l6éw,0201,S 











l6éw,0201,S 








l6w,0201,S 








l6w,0201,S 
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l6éw,0201,S 





















































l6éw,0201,S 









































BOM_COST_GROUP=SENSORS 


PLACE_NEAR=U5000.H1:5MM 





PLACE_NEAR=U5000.C5:5MM 





4 21:00:42 2016 





Power Sensors Load Side 

DRAWING NUMBER SIZE 
051-02265 

REVISION 


BRANCH 


“55 OF 500 





OULD 41 


39 40 41 43 44 45 





41 


39 40 41 43 44 45 
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55 


72 = 55 


55 


72:55 


57 


12: <Bi1 









CPU VCC CURRENT SENSE (ICAC) 
GAIN: 200X. EDP: 0.9 A 
RSENSE: 0.005 (R7700) 
VSENSE: 22.5 MV, RANGE: 2.27 A 
SMC AD: 7 
SNS Ltt aetna > YES 64 63 60 59 54 49 46 45 42 38 PP SVS S 0 SNS I CPUVEE : LES 
> 30K 69 BYPASS=05600. 
CPUVR_ISNS1 P 1 2 1C5600 
PLACE _NEAR=R7210.4:5MM A 0.1UF 
NO_XNET_CONNECTION=11 fi on 10% 
SNS_T_PPUYCG EBS |? fh con. 
SNS_I “BUVCC: ES SNS_I_CPUVCC: YES 5600 e20n SNS_I CPUVCC: YES 
608 R5602? U PLACE_NEAR=U5000 .A2:5MM 
3. 32K 1.05K al! eee 
CPUVR_ISNS2_P 1 2 | cPUVR_ISNS P LARA 2 CPUVR_ISNS_R_P 1 SC10-5 = RI 605 
PLAGE NERS RIZZO 905 one oi 4 PUVR _ISUM IOUT we eee SMC_CPU_ISENSE e 
Bester te ener ta sns|1_cpuvcc:YES | 18 SNS_I_CPUVCC: YES 
SNS_L CPUVEC : YES *R5600 ME 1¢€5605 
RSeOT 20K = 0 ..22UE 
CPUVR_ISNS1_N 1 CPUVR_ISNS_N eee 2 823V 
PLACE_NEAR=R7210.3:5MM ee 1 SNS I CPUVCC:YES _L od 0201 
NO_XNET_CONNECTION=11/16W oy IR5604 Pee LACE NEAR=U5600.4:5MM PLACE_NEAR=U5000.A2:5MM 
201 
NS_I CPUVCC: YES 715K 715K 
- LSBs raed i 2 — GND SMC AVSS 39 40 41 43 44 45 
3. 32K, MF 0.1% 
CPUVR_ ISNS2 N 1 1/16W 
PLACE NEAR=R7220.3:5MM ane OMe 


NO_XNET_CONNECTION=11 /16W 
MF-LF 
402 = 


CPU GT CURRENT SENSE 


GAIN: 200X. EDP: 0.9 A 


(ICGC) 


RSENSE: 0.005 (R7700) 
VSENSE: 22.5 MV, RANGE: 2.27 A 117S0008 Gi 
BMG D9 11780008 
SNS_I_CPUVGT: YES 
hae 
K 
GTVR_ISNS3 _P 1 2 


PLACE _NEAR=R7430.4:5MM 7% 
NO_XNET_CONNECTION=11 (a 


402 
cies “at S 







NO_XNET_CONNECTION=1 


PART NUMBER Bea DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 
R 











C5615 ee SNS_I_CPUVGT:NO 
C5631 ey SNS_I_CPUVSA:NO 


FLIM, 100K,1/16W, 0201, SMD, LF 


























FLIM, 100K,1/16W, 0201, SMD, LF 











ga bao. BO bac as. ae, ae. an, 36. - PP 3 V3 50 SNS_I CPUVGT : YES 
3 66K 69 BYPASS=U5610.3:2:5MM 
= GTVR_ISNS1 P 1 Ae 2 1C5610 
PLACE NEAR=R7410.4:5MM ae 0 . LUF 
pte ere yas SNS_I_CPUVGT: YES : aa 
CRITICAL RORCEEM 
NS_I_CPUVGT:Y NS_I_CPUVGT:YE 0201 
ae es isan aaa =f by U5610 SNS_I_CPUVGT: YES 
8. 66K 1 65K Te) TSL28133 <1 ey em 
GTVR_ISNS2 P oe 2 GTVR_ISNS P ee 2 GTVR_ISNS RP 1 SC70-5 = > o1° 
PEACE NER ose ro ods, 1 on 4 TVR.ISUM IOUT ne 2 SMC_GT_ISENSE : 
Dee en ME NS_1I|CPUVGT:YES Ban SNS_I_CPUVGT:YES 
SNS_I_CPUVGT:YES SNS_I_CPUVGT: YES IR5610 ME ECo6 LS 
R561 RO613 20K one 0 .22UE 
2: GTVR_ISNS1_N ,8-66K, | ctvr ISNS N 14: 09K, GTVR_ISNS RN 0 > 6.3V 
PLACE NEAR=R7410.3:5MM MF XSR 
- 1% 1% SNS_I_CPUVGT:YES 2201 201 
NO_XNET_CONNECTION=11/16W ae 1R5614 PLACE NEAR=U5610.4:5MM PLACE _NEAR=U5000.B3:5.2MM 
201 
715K 
SNS_I seas YES 715 = GND _SMC_AVSS Seb cid ee eae 
8. 66K, ae 
GTVR_ISNS2_N 
= So EEE PLES V, ae 
NO_XNET_CONNECT ION= 11 ji 6W 
— NO_XNET_CONNECTION=1 
SNS_I_CPUVGT:YES ; 
ees 
K 
GTVR_ISNS3_N 1 2 
se PLACE NEAR=R7430.3:5MM V, 
NO_XNET_CONNECT ION= 11 /iew 
402 
CPU SA CURRENT SENSE (ICSC) 
GAIN: 200X. EDP: 0.9 A 
RSENSE: 0.002 (R7700) 
VSENSE: 22.5 MV, RANGE: 7.67 A 64 63 60 59 54 49 46 45 42 38 PP3V3_-S0 SNS_I CPUV Sa: JES 
69 BYPASS=U5630. 
SMC AD: 10 1 C5630 
SNS_I_CPUVSA:YES  m 0. LUF 
10V . 
V+ 2 X5R-CERM NS WEN OSOeG Aas Sam 
U5630 REGS 
INA210 
35 SAVR_ISNS _N 5 lon- SC70 VR_ISNS_ IOUT ae SMC_SA_ISENSE “ 


54 49 46 45 42 38 












200X 
SAVR_ISNS_P REF 


CRITICAL 
GND 






TBT CURRENT SENSE (IULC) 
GAIN: 500X. EDP: A 117S0008 
RSENSE: 0.005 (R5640) i asia ale ett Mactan. aie PP3V3 S4 
VSENSE: MV, RANGE: A 
SMC AD: 23 
SNS_I_TBT:YES ” 
V+ 
=PP3V3_ SO TBT X SNS 
is U5640 
CRITICAL PLACE_NEAR=U5640.5:10MM INA211 
R> 640 2| 4 ISNS_ HS TBT N 5 lIN- SC70 OUT 6 
0.005 500X Ld 
NO_XNET_CONNECTION=1 ti ISNS HS TBT P Alle Self 
0612-5 4) 3 CRITICAL 
PLACE_NEAR=U5640.4:10MM GND 
PP3V3 SO 


69 64 63 60 59 N 












SNS_I_CPUVSA: YES 
CDOS T 





PN eh fPUVSA SY ES 


15K 0 .22UF 
1/20" pace eey 
MF X5R 


2201 


PLACE_NEAR=U5000.A4:5MM 
PLACE_NEAR=U5630.6:5MM 


GND_SMC_AVSS 


39 40 41 43 44 45 


PART NUMBER DESCR.LE LION REFERENCE DES CRITICAL BOM OPTION 








csea9S«SSS”~«d”SSNS_TBT=NO 


RES,MTL FLIM, 100K, 1/16W, 0201, SMD, LF 


SNS._T_TBI: YES 


PLACE_NEAR=U5000.A5:5MM 


2 X5R-CERM SNS I TBT:YES 
0201 ae . 


BYPASS=U5640.3:2:5MM R5649 
4.53K 
NS_TBT_ IOUT 1 2__SMC_TBT_ ISENSE 41 
SNS_I_TBT: YES on SNS_I_TBT: YES 
*R5645 ve = |. C5649 
LOK 0..22UF 
20% 
1% 6. 3V 
i/20W 2 X5R 
5201 0201 


PLACE_NEAR=U5640.6:5MM 


PLACE_NEAR=U5000.A5:5MM 





zs GND_SMC_AVSS 


39 40 41 43 44 45 


a 8 


CPU CORE VOLTAGE SENSE (VCAC) 
SMC ADC: 6 XwW5680 
PPVCCCPU_ SOG = 






72 69 63 55 


GND_SMC_AVSS 






39 40 41 43 44 45 





CPU CORE IMON CURRENT SENSE (ICAM) 
Gain: 1 A / 28.273 mV, Range: 40 A. SNS_I_IMNVCC: YES 
SMC ADC: 15 R5O90 | 
s4 _—CPUVR_IMON 1 2 SMC _ CPU IMON ISENS 41 
With R7210 (Ri) set to 316 Ohm, gona 1¢C5690 
R7310 (Rsen) set to 0.75 mOhm, PLACE_NEAR=U5000.B1:5MM 0 .22UF 
R7230 set to 95.3 kOhm, 2 oc 


Num Phases (N) is 2, and Io (ICCmax) is 40A, 





GND_SMC_AVSS 


then 1A of Io gives 28.273mV at the Vimon. 39 40 41 43 44 45 


[Pant woween | Gry [DESCRIPTION | REFERENCE Das CRTTICRE [BOW OPTION 
[ti7s000e [1 | seme nmsmsnmomaeae | o5690 | ——~«d;iCSS_T_mmvco™O 
[—airso00e [af Se Ce) 
Se SC) 











,IM,100K,1/16W, 0201, SMD, LF 























,IM, 100K, 1/16W, 0201, SMD, LF 











CPU GT VOLTAGE SENSE (VCGC) C 
SMC ADC: 8 
“— ie 
7 69 63 57 .PPVCCGT SOG al 54 2 GTIVSENSE IN 1p’ 2 SMC GT VSENSE a 
PLACE NEAR=R7410.1:13 MM 13 
ve 1 C5682 
PLACE_NEAR=U5000.A3:5MM 0.2 2UF 
2 XS. 





GND_SMC_AVSS 


39 40 41 43 44 45 





eat ae Dahan pies SENSE (ICGM) SNS_I_IMNVGT: YES 

ain: : mV, Range: ; 

SMC ADC: 16 R56 92 

sa _—GLVR_ IMON 1 2 SMC_GT_IMON_ ISENSE a 

ar NOSTUFF 

With R7210 (Ri) set to 316 Ohm, gant s C5692 

R7310 (Rsen) set to 0.75 mOhm, PLACE_NEAR=U5000.H4:5MM tr 

R7230 set to 95.3 kOhm, 2 xen 


Num Phases (N) is 2, and Io (ICCmax) is 40A, 





GND_SMC_AVSS 


then 1A of Io gives 28.273mV at the Vimon. 39 40 41 43 44 45 





ae Ronee ee a SENSE (ICSM) SNS_I_IMNVSA:YES 

ain: ; mV, Range: . 

SMC ADC: 20 RI691 

sa _os AVR _IMON 1 2 SMC_SA IMON ISENSE a 

On NOSTUFF 

With R7210 (Ri) set to 316 Ohm, Gone i coe st 

R7310 (Rsen) set to 0.75 mOhm, PLACE_NEAR=U5000.C4:5MM 20% 

R7230 set to 95.3 kOhm, 2 eR. 


0201 PLACE_NEAR=U5000.C4:5.5MM 
Num Phases (N) is 2, and Io (ICCmax) is 40A, 





GND_SMC_AVSS 


then 1A of Io gives 28.273mV at the Vimon. 39 40 41 43 44 45 
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a 8 


64 63 60 59 54 49 46 45 42 ee PP SV SO 





THRM_SNS_CHGR_WIF I 









































1C5800 
1UF 
10% 
2 x8R 
THRM_SNS_CHGR_WIFI, EEE 
TONS: TP ue = 
THRM_SNS_CHGR_WIFTI 3 THR er eR WE PLACE_NEAR=U5800.1:5MM TSNS 1 AO 
dl 
(TmOp) 05873 oe ws SNS 1 P S TSNS 1 Al I2C ADDRESS (U5800): 
BC846BLP : 
MLB SENSOR DFN1006H4—3 2oY ss SNS iN fe hb 4 =I12C THMSNS SCL 42 46 ee a 
NEAR CHARGER, BOTTOM SIDE. CRITICAL ek Bees eee Ue ee a a =I2C THMSNS SDA £2 “ae ( ) 
TSNS 1 Ny, NOSTUFF | NOSTUFF 
i: 1 
aaa aria sree 
1% 1% INTERNAL SENSOR OF U5800 
ie an WILL BE USED AS WIRELESS SENSOR. 
= 7 PLACED NEAR WIFI IC ON BOTTOM. 
= = (TWOP) 
64 63 60 59 54 49 46 45 42 oo PP3V3 SO 
THRM_SNS_ARIDGE_IO 
‘in TBT X THERM D P 
TERN Bae CCnNEe T TON PLACE_NEAR=U5810.1:5MM TSNS_2 AO 
(TLUD) C5825 1 uc oe -TBT X THERM D P 1 SNS: 2a I2C ADDRESS (U5810): 
0.0022UF as 27 _IBT X THERM D_N 2 _ OX3C (WRITE) 
ALPINE RIDGE SENSOR ae : —LeC THMSNS SCh **" 0X3D (READ) 
INTERNAL (U2800) ries PLACE_NEAR=U5810.2:5MM =12C_THMSNS_SDA 42 46 
THRM_SNS_ARIDGE_IO 
weg TBT X THERM DN ; | SNS_ = 
100 : 
13 INTERNAL SENSOR OF U5810 
ue WILL BE USED AS I/O SENSOR 
C = e PLACED ON BOTTOM SIDE. C 
= (TLUP) 


Thermal Sensor B & CPU High Peak Detection: 
CPU Proximity, Memory Proximity, Airflow, Fin Stack Proximity 


I2C Write: 0x98, I2C Read: 0x99 


CPUTHMSNS_D1_P 













NO_XNET_CONNECTION=1 PLACE _NEAR=U5870.6:5MM R5 8 7 O 































































































CSofis 47 
(TCOp) OSe 71 ) 0022 EF 64 63 60 59 54 49 46 45 42 38 PP SVS SO ul 2 PP3V3 SO CPUTHMSNS JR . 
CPU SENSOR ee ; 103 = Pn MIN-NECE-WIDTH-0 11200 105870 hisliae ee 
UNDER CPU ON TOP SIDE. CRITICAL ries pause aa ease ein ME-LE bes ; Roo 14 
CPUTHMSNS D1 N_,, t/20w 
2201 
V+ 
U5870 
TMP 513ATSAR 
QFN 
CPUTHMSNS D2 Ps ag .CPUTHMSNS D1 P 6 CPUTHMSNS FILT 
3 ee PLACE_NEAR=U5870.8:5MM as _CPUTHMSNS_D1_N 7 an CPUTHMSNS ADDR SEL oe Fapencs. Wosesen: 
(TMOp) 05872 . Ta CPUTHMSNS D2 N 9 CPUTHMSNS_ALERT_L a OXB8 (WRITE) 
DRAM SENSOR "bem oosi-9 ceRy “ en =I2C_CPUTHMSNS SDA , OBI (READ) 
CRITTICAT 402 PLACE_NEAR=U5870.9:5MM a LSNS3 2 10 | = 
CENTERED BETWEEN DRAM ” . SNS 3 N TI ; =12C CPUTHMSNS_ SCL a2 
a¢ _LSNS HS COMPUTING RP 1 J CPUTHMSNS _GPTO 
ag _LSNS HS COMPUTING RN 2 1 1 
R5873 Ros/i: |2£e@5e75 
oa ie 0.47UF 
% % 103 
TSNS 3 Py S| 8 Mest ue 2 Lov 
2 2 0402 
3 NO_XNET_CONNECTION=1| PLACE _NEAR=U5870.10:5MM 
(Talc) Q5805 0.0022UF 
AMBIENT AIR SENSOR ele escent eee (TH1H) 
BOTTOM SIDE NEAR REAR AIR VENT CRITICAT ane PLACE_NEAR=U5870.11:5MM 
FIN STACK PROXIMITY 
TSNS 3 N ,, 
RIGHT EDGE, TOP NEAR FINSTACK. 
R5867 
43 ISNS HS COMPUTING Pp 1 0 2 ISNS HS COMPUTING R P te DESIGN: X502/MLB_CATZ 
Bee one gee hs LAST CHANGE: Mon Aug 8 12:54:34 2016 
MF 
0201 PAGE TITLE 
Thermal Sensors 
DRAWING NUMBER SIZE 
R5869 ete, Hae 051-02265 
4 ISNS HS COMPUTING N 1 2 ISNS HS COMPUTING RN ie PP 7 REVISION 
Cx PLACE _NEAR=R5400.4: 10MM View V © 
1/20 els 
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4 A 4 A 4 ih - 
VVVVV.F o @ 





a a Se DQ 





SPI ROM — Combo BGA Footprint (3 vendors) 


Quad-IO Mode (Mode 0 & 3) supported. 




















=PP3V3_ SUS PCH VCCSPI F 
69 13 8 SPI Frequency: 50MHz for CPU, 20MHz for SMC. SPI+SWD SAM Connector 
BYPASS=U6100: : 3mm ver ee 
BYPASS=U6101: :3mm 106100 J6100 
VCC 0.1UF DF40PC-12DP-0.4V-51 
U6100 a ihe M-ST-SM 
64MBIT X5R-CERM 
oe 69 68 60 53 52 51 42 41 28 19 PP3V3 G3H 
WSON 72 
5 = 
vec here Rg) So pcre te a » SPI ALT MOSI SPL ALT CLK ; 
U6101 N250064A13EF640 ae SPI ALT MISO SPI ALT CS L a5 
74LVC1G99 OMIT TABLE 
SOT833 s* = 5 SPI MLB MISO a7 SPI ALT IO0<2> SPIROM USE MLB 16 47-92 
72 «7 SPI MLB CS L 72 47 _SPI_ MLB IO<2> (SPI_IO<I>) «7 _SPT ALT TO0<3> SMC_TMS  (swpro 28 39 40 72 
7247 16 _9PITROM USE MLB 32 47 _S9PI_ MLB I0O<3> 7 cs 66 53 OT, SMC RESET L SMC_TCK SWCLK SUT) 28 39 40 72 
sw 
= = 516s00024 
PLACE_NEAR=U6100.1:12MM 


BootROM SPI Bus Series Termination 


SPI ALT I0<3> « 
SET ALT Togs + 
SPI ALT MISO _,, 


SPI ALT MOSI 4, 
PLACE_NEAR=J6100.3:5MM SPI ALT CLK a 


PLACE _NEAR=J6100.11:5MM (ot 05S «GIP We © me 
PLACE_NEAR=J6100.12:5MM 


PLACE _NEAR=J6100.9:5MM 
PLACE _NEAR=J6100.7:5MM 
PLACE _NEAR=J6100.5:5MM 
Sam Card ROM Slave 


"RO133 *RO132 "RO128 "RO127 "RO126 *RO12Z5 


5% 5% 5% 5% 5% 5% 
1/20W 1/20W 1/20W 1/20W 1/20W 1/20W 
MF 
20201 20201 20201 20201 20201 20201 
R6120 
ig SPI_CSO RL 1 2 SPI MLB CS _L ae 


oy PLACE _NEAR=U6101.3:3MM 
1/20W 
R6121 Ban 
i SPI CLK R di 33 2 SPI MLB CLK a 
e PLACE _NEAR=U6100.6: 12MM 
1/20W 
—— ae G a oes 
sCerp>__SPI_MOSI_R i ee SPI MLB MOST ay 2: 
\ PLACE _NEAR=U6100.5:12MM (SPT_TO<O0>) 
(SPI_IO<0>) eae 
RO125 os 
Sees PTUMTSO 1 2 SPI MLB MISO ay 2: 


PLACE _NEAR=U6100.2:12MM 


6 (SPI_IO<1>) 
(SPI_IO<1>) 1/20W 
201 R6130 
a eerery— SPI 10<2> ee SPI MLB I0<2> 4 
5% PLACE _NEAR=U6100. 3): 12MM 
1/20W 
R6131 201 
gery SPI 10<35 LA 2 SPI MLB I0<3> a » 
53 PLACE _NEAR=U6100.7:12MM 
vee 
201 
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a 8 


CS8409 VA PLL 


CRITICAL 
IBYPASS=U6200.A6:A5:3 MM 





























1C6200 
1UF 
25 
2 X5R 
603-1 
72 69 67 64 63 60 51 50 48 PPiVs S0 
CRITICAL CRITICAL CRITICAL 
IBYPASS=U6200.B2:A1:5 MM IBYPASS=U6200.E2:C3:5 MM BYPASS=U6200.C4:C3:3 MM 
20 A. Z20 C6203 
.22UF _1UF 0.1UF 
25 
X5R 
0201 
Ne) 
x 
a HDA BIT CLK 4 
Ay 
Ss 
13 HDA SYNC 
U6200 
CS8409 
a HDA SDOUT eee 
R6204 PLACE_NEAR=U6200:10MM Bl CRITICAL AaspP2_mcik|_F3 
33 B3 
13 QUT HDA SDINO 1 2 8409 HDA SDINO R a3 
1/208 C1 
a HDA RST _L 201 A34R 
R6205 PLACE _NEAR=U6200:10MM D2 | stinea- ton r 
Haas DMIC1 DATA 1 2 8409 DMICI1 DATA El | pMIc1_CLK = 
53 2 : 
RO2,06 1/200 PLACE_NEAR=U6200:10MM he C2 lures pean ASP1_LRCK/FSYNC 
ss ieat DMIC1 CLK 1 2 0201 8409 DMIC1 CLK R Nc Dl | pmtc2_CLK a 
L/2ow 
MF 
201 


GPI00/MIso1|_£2 
@PTO1/CSsi* 
@pro2/cea* 


GPI06/scLL_D4 
GPIO7/spaLP3 





GPI03/MIso2|_F6 
cpro4 Fl 





C3 
[an 


HELP 





BLOCK PHYSICAL DAMAGE TO U6200 


C6299" 















CKPLUS_WAIVE=TERMSHORTED 





nan ih - 
VVVVV.F o @ 


FS. 8409 SPKR IDO 


C206 


47PF 











ASP2 


51 72 
8409 I2C SCL 
8409 I2C SDA 
8409 SPKR_ ID1 


NC 
NC 


ei za 






































































































R62 1 6 PLACE _NEAR=U6200:10MM 
33 
1 2 AUD_ASP2_SCLK m 
iow R62 17 PLACE _NEAR=U6200:10MM 
MF 
201 1 2 AUD _ASP2 LRCLK Z 
5% 
1/208 TO CLIFDEN 
201 AUD_ASP2_ SDIN = 
R62 al 9 PLACE _NEAR=U6200:10MM 
iA 2 AUD_ASP2_SDOUT we 
1/20W 
MF 
201 
R6220 PLACE _NEAR=U6200:10MM 
eee AUD _ASP1A SCLK —e Cc 
R62 2 ‘ll ijpow PLACE _NEAR=U6200:10MM 
oye: 201 AUD_ASP1A LRCLK rep, so TO LEFT AMPS 
ae RO222 PLACE _NEAR=U6200:10MM 
201 1 2 AUD_ASP1A_ SDOUT m 
1/20W 
MF 
201 
R6223 PLACE _NEAR=U6200:10MM 
1p zh 2 AUD_ASP1B_SCLK o 
R62 2 4 apow PLACE NEAR=U6200:10MM 
Ge ee: 201 AUD ASP1B LRCLK gag so TO RIGHT AMPS 
ijoow RO225 PLACE _NEAR=U6200:10MM 
201 1 2 AUD_ASP1B_ SDOUT = 
1/20W 
MF 
201 
PP1V8 SO 48 50 51 60 63 64 67 69 72 
1: 
oe R6228 PLACE _NEAR=U6200:10MM 
5g 0 
1/20W 1 2 
301 5% 
2 1/20W 
- a 120-ScL—eam » » 
49 50 
R6229 
1 0 2 
5% 
oe PLACE_NEAR=U6200:10MM 
PP1V8 SO 48 50 51 60 63 64 67 69 72 0201 
"R6233 
47K 
Py o0w 
MF 
2201 






CODEC_INT_L 
CODEC_RESET_L 






Cin | 4° 






LOUTD 4° 
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AD1 ADO I2C ADDR 
GND GND 0x48 <-- CRITICAL 
GND 1.8V 0x49 L 636 iL: 
1.8V GND OX4A PERR— ~OHM 
1.8V 1.8V OX4B 19 16 AUD PWR_EN 1 2 L83 LDO EN 
0201 
go HBS TVS L6360 U6360 
CRITICAL | ita FERR-22-OHM-1A-0.0550HM pp e20OvEtee 
1 C6300 . Cas 64 63 60 59 54 49 46 45 42 3g PP 3V3 SO 1 2 AUD _ 3V3_S590 Al | vIn vouT|A2 L83_ 1V8 49 
0201 CRITICAL CRITICAL CRITICAL 
BYPASS=U6360.A1:B2:3 MM aaa Bee ae ae Aree ec 
F NOSTUFF : ince 
C6360 R6360! Cé636l1 
GND_AUDIO_CODEC roe ioox tye 
a2 10V . 10V 
2 X5R ian 2 X5R 
L6300 0201 va 0201 
FERR-22-OHM-1A-0.0550HM 2015 
L83 VCP GND AUDIO CODEC _,., 
0201 PLACE _NEAR=U6360.B2:5MM 
L6301 1 
FERR-22-OHM-1A-0.0550HM 
49 L83 1V8 > A 
nea BYPASS=U6300.A3:B3:3 MM 
1C6302 
0. 1UF 
2 2ev C6301 BYPASS=U6300.D6:F6:5MM 
0201 2.2UF CRITICAL 
‘i 2 
L6302 Hl 
FERR-22-OHM-1A-0.0550HM 20% 
10V 
64 63 60 59 54 49 46 45 42 38 PP3V3 SO 1 2 L83 VP se a 
0201 
avsneesiesuG HycCy om C6304 BYPASS=U6300.E6:F6:5MM 
C6303 1 4.7UF CRITICAL 
1OUF L83 VCP FILTP i Ee 
10V 
are ibe 
C F X5R-CERM C 
AUD HP PORT L - C6305 BYPASS=U6300.G6:F6:5MM 
'- 4.7UF CRITICAL 
L83 VCP FILIN ay 2 
VD_FILT VA = PP3V3 _ S0 38 42 45 46 49 54 59 60 63 64 
aGk PLACE _NEAR=U6300.F6:5MM 69 
OV 
D5 0402 if: 
AUD HP SENSE _L PSENSA U6300 F6 L83 GNDCP ie oer. R6300 
iIPOUTA CS42L83A as 
ao .—GND AUDIO CODEC WLCSP-SKT 1/20W 
PSENS! MF 
POUTB CRITICAL DIGLDO_PDN* oor 
CODEC INT L ie 
AUD_HP PORT CH GND SA APN: 338800142 INT ———————————= CODEC WAKE L 
2 CBT AUD_HP PORT _US_GND 1S_CLAMP2 WAKE*y COREC BESET Lay « 
HS MIC P iSIN+ c5 
AUD HP PORT R aaa 1 
51 OUT $3 C6390 2 RO301 
iS_CLAMP1 K 
- AUD ASP2 LRCLK LOOOPE Bs 
iSIN- | NG . Lev 2 1/20m 
RO391 SWIRE_SEL| D3 ear 5201 
Im AUD HS MIC P ; 2 F ; AUD ASP2 SDOUT enn 
a 13 ee ASP_LRCK/FSYNC} => _= PLACE _NEAR=U6300.A4:10MM = => = 
CRITICAL CRITICAL AUD RIN ENSE eae a ee RO304 7 ~ 
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